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CHAPTER 1.0 

INTRODUCTION 

Safety-KIeen Corp. (S-K) purchased and has operated a recycling facility (SIC 2851) 
in Dolton, Illinois since 1987. The facility is located at 633 E. 138th Street in Cook County, 
Illinois. The location of the facility is shown on Figure 1-1. Prior to S-K ownership, Barker 
Chemical Company (1951-1981) and Foremost McKesson, Inc. (1981-1987) owned the 
property and operated facilities on the site to manufacture coatings and adhesives and for 
reclamation of paint solvents and lacquer thinner wastes. Under S-K operation, the facility 
accepts spent organic chemicals and solvent wastes from S-K service centers, other S-K 
recycle centers, and industrial and commercial facilities. Spent materials brought to the 
fadlity are recycled and regenerated into product or blended for use as a fuel in cement kilns. 
Principal wastes managed at the facility are paint waste, lacquer thinner, mineral spirits, and 
waste oil. 

The Dolton Recycle Center is permitted to store and treat RCRA hazardous wastes 
(ILD980613913: RCRA Log 8-121). The Permit was issued by the Illinois Environmental 
Protection Agency (lEPA) on September 29,1993. As a condition of the RCRA permit, lEPA 
required that S-K conduct a RCRA Facility Investigation (RFI). In accordance with the RCRA 
permit, the RFI was divided into three phases: Phase I (Release Assessment); Phase II 
(Extent of Release Assessment); and Phase III (Ground-Water Release Assessment). 

S-K conducted the Phase I RFI in 1994; results were presented in the Phase I 
Release Assessment Report dated March 2, 1995. lEPA approved the Phase I RFI Report 
in correspondence dated August 17,1995 (copy included in Appendix A), and requested that 
S-K conduct Phase II and Phase III Investigations at the site. lEPA also concurred with the 
S-K recommendation that the Phase II and Phase III investigations be conducted on the 
basis of groups of Solid Waste Management Units (SWMUs) due to their proximity to one 
another. These areas or groups of SWMUs are referred to as Investigation Areas in this 
report. 

In the August 17,1995 letter, lEPA also agreed that subsequent investigations at the 
former Barker Chemical Property (700 138th Street), located north of 138th Street, should 
be conducted separately. A Phase II Release Assessment Workplan for the former Barker 
Chemical Company property was submitted on November 13, 1995. The Phase II RFI 
Report for the former Barker Chemical Company strip of property was submitted to lEPA on 
September 13,1996. 

S-K submitted the Phase ll/lll RFI Workplan for the Dolton Recycle Center on October 
13, 1995. lEPA approved the Phase ll/III RFI Workplan with conditions in a letter dated 
February 21, 1996 (copy included in Appendix A). The Phase ll/lll RFI activities were 
initiated at the Dolton Recycle Center, located south of 138th Street, in May 1996. The 
Phase ll/lll activities were conducted in accordance with the Workplan and the February 21, 
1996 lEPA approval letter. 
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1.1 RFl Obiectives 

To evaluate Impacts (If any) from designated SWMUs at the S-K Doiton Recycle 
Center a three-phase RFl was Incorporated Into the Permit. The objectives of the Phase I 
through Phase III RFl are presented below: 

• Phase I - Release Assessment - Phase I was designed to provide Information 
on the characteristics and Integrity of each SWMU and to determine If a 
SWMU has released, Is currently releasing, or has the potential to release 
hazardous waste and/or hazardous constituents to the soil or air. The results 
of the Phase I Investigation were presented In the March 2, 1995 RFl Phase 
I Release Assessment Report. 

Phase II - Extent of Release Assessment - Phase II was designed to define 
the extent of releases to soil (If any) from the subject SWMUs. 

Phase III - Ground-Water Release Assessment - Phase III was designed to 
define the extent of ground water Impacts (If any) from the SWMU releases 
Identified In Phases I and II. The Phase III objectives focused on determining 
the concentrations, lateral and vertical extent, and rate of migration of 
hazardous waste or hazardous constituents In ground water from possible 
SWMU releases. Phase III was conducted concurrently with Phase II. The 
Phase I I/I 11 Workplan was submitted to I EPA on October 13, 1995, and 
approved with conditions by lEPA In correspondence dated February 21, 
1996. 

1.2 RFl History 

The following section describes the RFl history conducted at the Doiton facility. A list 
of pertinent correspondence Is presented with the chronological summary. 

March 4, 1994: S-K submits the Phase I RFl Workplan. 

March 9, 1994: lEPA correspondence outlines and clarifies the SWMUs to be 
targeted as part of the RFl. 

August 30, 1994: lEPA approves the Phase I Workplan with conditions. 

September 1994: S-K conducts Phase I RFl. 

March 2, 1995: S-K submits the RFl Phase I Release Assessment Report. 

August 17, 1995: lEPA approves the Phase I Report, with conditions and requests S-K 
conduct a Phase II RFl. lEPA also concurred that the RFl activities 
at the Barker site be conducted separately. 

October 13, 1995: S-K submits the RFl Phase ll/lll Release Assessment Workplan. 
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February 21, 1996: I EPA approves the Phase I I/ill Workplan with conditions. 

May - June 1996: S-K conducts the initial Phase ll/lll RFI activities. 

December 1996: S-K submits draft report summarizing the results of the initial Phase 
RFI Activities. 

A second ground-water monitoring event has been planned as part of the Phase 
RFI activities to confirm the initial sampling results. The second monitoring event is 
scheduled for mid-December 1996, approximately six months following the initial Phase ll/lll 
ground-water monitoring event. The results of the second event will be evaluated relative 
to the initial results and presented as an addendum to the Phase ll/lll RFI Report in February 
1996. 

1.2 Organization of the Phase ll/lll RFI Report 

A description of the SWMUs and Investigation Areas covered by the Phase ll/lll RFI 
is presented in Chapter 2.0. Relevant historical data and Phase I results are summarized 
in Chapter 3.0. the Phase II investigation procedures used to determine the extent of soil 
impacts are presented in Chapter 4.0, and the Phase III investigation procedures used to 
evaluate the extent of ground-water impacts are presented in Chapter 5.0. The results of the 
soil and ground-water sampling events are presented in Chapters 6.0 and 7.0, respectively. 
Chapter 8.0 contains a brief conclusion and discussion of future activities. A list of 
references is presented in Chapter 9.0. 

Chapter 7.0 contains the results for the first of two Phase ll/lll RFI-required ground
water quality monitoring events. In accordance with Condition 7 of the February 21, 1996 
lEPA approval letter, the results of the second ground-water monitoring event will be 
conducted subsequent to the submittal of this report. The procedures used to conduct the 
second ground-water monitoring event will be consistent with the procedures described in 
Chapter 5.0. The results of the second ground-water monitoring event will be submitted as 
an addendum to this report on or by February 1, 1996. 
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CHAPTER 2.0 

PHASE ll/lll INVESTIGATION AREAS 

During the Phase ll/lll RFI, the target SWMUs were grouped into Investigation Areas 
based on their proximity and the results of the Phase I RFI activities. This approach was 
approved by I EPA in the August 17, 1995 correspondence (Phase I RFI Report approval 
letter). The SWMUs were organized into four Investigation Areas (Figure 2-1). A description 
of the SWMUs located in each of the four Investigation Areas are presented in subsequent 
sections below. 

2.1 The East Field Investigation Area 

The East Field Investigation Area consists of a single SWMU known as the East 
Field. The East Field Investigation Area is located in the northeastem comer of the facility 
(Figure 2-1). Barker Chemical Company reportedly used the area to dispose of empty 
drums. As reported in the RFA (Illinois Environmental Protection Agency, 1991), approxi
mately 400 drums and soil were excavated from the area in December 1979 and January 
1980 by Barker Chemical Company. An additional 12 drums were uncovered and disposed 
of in 1991 while digging a trench for a sewer line in an open area east of Container Storage 
Area No. 1. 

2.2 The Southern Investioation Area 

A total of four designated SWMUs are located in the southem portion of the facility. 
The Southem Investigation Area consists of the following SWMUs: 

Former Tank Farm D. This former tank farm was located in the southwestem comer 
of the facility (Figure 2-1). S-K records indicate this tank farm was in operation until 
1987 for the storage of reclaimed product. S-K decommissioned the tank farm 
shortly after purchase of the facility. The site is currently a vacant area and roadway 
to Tmck Station No. 3. The former tank farm was reported to have had an earthen 
floor and earthen dike for secondary containment. 

Former Southeast Tank Farm. During preparation of the Phase I RFI Workplan, S-K 
discovered that a former above-ground tank farm had existed in the southeastem 
part of the plant (Figure 2-1). In the Phase I Workplan, S-K had included the former 
Southeast Tank Farm as an Area of Concern (AOC). In the Phase I Workplan 
approval letter, dated August 30, 1994, and in subsequent correspondence, lEPA 
has listed the former Southeast Tank Farm as a SWMU. Barker Chemical Company 
reportedly installed the tank farm, consisting of 15 tanks, prior to 1961, The 
aboveground tank farm was used until 1984, when McKesson replaced it with 22 
underground storage tanks (USTs) in the same area. McKesson reportedly had used 
the aboveground tanks (prior to 1984) and USTs (after 1984) for the storage of 
product. S-K removed the USTs in 1987 shortly after acquiring the facility. 
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Truck Station No. 3, This truck station was constructed by S-K in 1990 in the 
southwestern corner of the facility (Figure 2-1). Prior to that time, the area was 
reported to be vacant, undisturbed ground. S-K uses the truck station to receive bulk 
wastes (principally mineral spirits), and for shipping bulk reclaimed mineral spirits and 
fuels. The station is a covered, reinforced concrete structure equipped with 
secondary containment to contain spills. A spill of approximately 250 gallons of 
waste oil occurred at the station in 1991. The spill occurred entirely within the 
secondary containment area and was reported to have been immediately cleaned up. 

Truck Station No. 10. The truck station is located on the east side of Container 
Storage Area No. 2 (Figure 2-1). The station is a sloped, reinforced concrete pad 36 
feet wide by 20 feet long with concrete side walls/curbs to contain potential spills. 
The station has a capacity to service four truck trailers and has been in use since 
1991 for the internal transfer of containerized wastes to and from the container 
storage area. The area was used for a loading dock prior to 1991. 

2.3 The Central Investigation Area 

Three designated SWMUs are located in the central portion of this facility near the 
recycle center process units. The Central Investigation Area SWMUs are identified as 
follows: 

West Tank Farm. The West Tank Farm (Figure 2-1) includes waste transportation, 
transfer, process, and storage facilities in the west-central part of the facility. The 
tank farm has been in place at least since 1961, based on site records. The West 
Tank Farm contains the following units: 

• Drivewav to the Facilitv. A concrete road that runs along the western edge 
of the facility. The driveway is used to truck bulk wastes to Truck Station No. 
3, and to transfer bulk fuels at Truck Station No. 4. 

• Truck Station No. 4. Truck Station No. 4 consists of an uncovered, sloped, 
reinforced concrete pad 12 feet wide by 103 feet long with capacity for a 
single tanker trailer. The truck station is used for transfer of bulk fuels to 
Tank Farm No. 6. 

• Tank Farm No. 4. Tank Farm No. 4 consists of fifteen aboveground 15,000-
gallon carbon steel tanks permitted for the storage of hazardous waste and 
two secondary containment systems with capacities in excess of 100% of the 
volume of the largest tank. The tanks contain wastes to be blended into the 
fuels program in Tank Farm No. 6. The tank farm floor and dike walls are 
constructed of reinforced concrete to control spillage, leakage, and 
stormwater. The floor and dike walls are coated with epoxy. 

• Tank Farm No. 5. Tank Farm No. 5 includes a process area which contains 
seven carbon steel and two stainless steel tanks, and several process units 
to reclaim mineral spirits, paint wastes, and lacquer thinner. Two former 
RCRA tanks (Nos. 55 and 56) were clean closed; all tanks are now used for 
storage of in-process (distilled) products. The process units, include a thin 
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film evaporator to reclaim solvents, solvent dryers #1 through #4, a distillation 
column, and pot stills #1 and #2 to adjust the color of the reclaimed products. 
All process units are located within the Tank Farm No. 5 secondary 
containment system. The reinforced concrete floor and dike walls are coated 
with epoxy. The secondary containment system has a capacity more than 
twice the volume of the largest tank (15,000 gallons). 

• Tank Farm No. 6 fPormer J Tank Farm). Tank Farm No. 6 contains fifteen 
above-ground carbon steel tanks permitted for the storage of hazardous 
wastes. Twelve tanks have a capacity of 15,000 gallons, two are 20,000 
gallon tanks and one is a 17,500 gallon tank. The tanks are used to blend 
various streams into fuels. The tank farm floor is epoxy-coated reinforced 
concrete with perimeter and intemal epoxy-coated dike walls. There are two 
secondary containment systems with capacities in excess of 100% of the 
volume of the largest tank. 

Truck Station No. 9. This truck station is located on the west side of container 
Storage Area No. 2 (Figure 2-1). It has been in use since at least 1987. S-K uses 
the truck station for the intemal transfer of containerized wastes to and from the 
container storage area. Truck Station No- 9 is a sloped, reinforced concrete pad 23 
feet wide by 50 feet long with the capacity for two truck trailers. The station is 
equipped with curt)s to collect and contain potential spills. A stormwater catch basin 
is located immediately northwest of the truck station to collect stormwater and 
prevent it from entering the truck station. 

Process Area in South Warehouse. The process area occupies the northern third 
of the South Warehouse (Figure 2-1). This indoor area has been used since at least 
1983 to liquefy containerized semi-solid wastes prior to fuel blending in the West 
Tank Farm. As requested by lEPA, an inspection of the process building was 
conducted by an independent registered professional engineer to assess the integrity 
of the concrete floor and secondary containment structures. The engineer deter
mined that the floor and secondary containment structures appeared to be intact, and 
of sound integrity at the time of the inspection. During the Phase I RFI, soil samples 
were collected as requested in Condition 4 of the August 30, 1994 lEPA approval 
letter. The sample analysis confirmed that there had not been a release from the 
process area. Subsequently, the process area in the South Warehouse was 
removed from the list of potential SWMUs to be investigated as part of the Phase 
RFI. 

2.4 The Northwestem Investioation Area 

Two SWMUs are located in the Northwest portion of the facility. The Northwestern 
Investigation Area consists of the following SWMUs: 

North Warehouse Pad (Former Truck Station No. 61. The north warehouse pad is 
located in the northwestem comer of the facility south of Container Storage Area #1 
(Figure 2-1). It has been in use since at least 1987. The former truck station was a 
partially covered, sloped, reinforced concrete structure 28 feet wide by 53 feet long 
with capacity for a single transfer truck. S-K used the former truck station for the 
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internal transfer of containerized waste from Container Storage Area No. 1 to 
Container Storage Area No. 2. 

Truck Station No. 5. This truck station is located in the northwestem comer of the 
facility, northwest of Container Storage Area #1 (Figure 2-1). It has been in use since 
at least 1987. S-K uses the truck station for unloading containerized wastes from 
truck trailers, and loading containerized wastes that are to be transported and treated 
at other facilities. The trailer parking area of Truck Station No. 5 was gravel until 
1989. Currently, the station consists of a covered, reinforced concrete ramp, 55 feet 
wide by 90 feet long, including curbing, walls and a dock area, with capacity for four 
truck trailers. A concrete-lined trench was constructed on the north side of the truck 
ramp to collect stormwater. The pad is sloped toward the dock area to contain and 
collect potential spills. 
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CHAPTER 3.0 

PREVIOUS ASSESSMENT RESULTS 

Seven soil investigations and four ground-water investigations were conducted at the 
facility prior to the Phase ll/lll RFI. S-K conducted pre-RFI environmental investigations at 
the site in 1988,1990 and 1990-1991. S-K is also aware of investigations conducted at the 
site in 1979, 1981 and 1983 by previous owners. The data collected at the site prior to the 
initial Phase I RFI were referenced and described in detail in the Phase I RFI Workplan, 
dated March 4, 1994 and the Phase I Release Assessment Report dated March 2, 1995. 
Previous data pertinent to the Phase ll/lll investigation are discussed and summarized in this 
chapter. 

Prior to the RFI, a considerable amount of qualitative information and quantitative 
data had been collected on soil lithology, hydraulic conductivity, soil quality, ground-water 
occurrence, ground-water flow direction, and ground-water quality in the vicinity of the desig
nated SWMUs and Investigation Areas. The results of the Phase I RFI were generally 
consistent with previous soil and ground-water monitoring data collected from the site. The 
Phase II and III investigations were designed to provide data to complement the existing 
information to the extent practicable and were focused on accomplishing the remaining 
specific RFI objectives (see Section 1.1). 

3.1 Previous Soil Data 

The previous investigations included installation of numerous soil borings to 
characterize the lithology and soil quality. A soil gas survey and an electromagnetic survey 
were also conducted prior to the RFI. The results of the soil gas survey and electromagnetic 
survey were presented in the Phase I Release Assessment Report dated March 2, 1995. 
S-K utilized the results of these previous assessment activities to focus this RFI and assist 
in siting appropriate sampling locations. 

3.1.1 Lithology 

The large number of soil borings and their distribution throughout the site have 
provided 8-K with considerable information relative to subsurface lithology. The lithology 
underlying the site consists predominantly of low permeability silts and clays, with a few 
interbedded sand lenses. The sediments generally appear to become coarser to the south. 
However, at least 30 feet of low-permeability silts and clays have been documented to 
underlie the entire site. 

Lithologic cross sections, based on data collected prior to the RFI, are shown on fig
ures 3-1 and 3-2. The lithology appears to be generally consistent across the site. The 
surface horizon consists of a layer of topsoil (silty clay loam) or fill, which appears to range 
from 1 to 4 feet thick. The fill consists of clay, silt, sand, gravel and rubble. The area 
backfilled with clay, which is shown on Figure 3-1, corresponds geographically with the area 
where drums were reportedly excavated by previous facility owners. 
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Low-permeability, gray to brown silty days and clayey silts constitute the predominant 
shallow lithology beneath the topsoil/fill at the site. Based on the borehole logs, the clays are 
35 to 40 feet thick across the entire site, and extend to bedrock. The character of the clays 
changes from stiff at shallow depths to very stiff and hard near bedrock, approximately 45 
feet below ground surface (ft-bgs). 

Based on logs from four 1988 boreholes, where were drilled at the comers of the 
property, the upper bedrock contact occurs consistently at a depth of approximately 45 ft-
bgs. The uppermost bedrock is reported to be a hard, gray dolomite (the Silurian-age 
Niagaran Dolomite) which is moderately fractured in the upper several feet, but less fractured 
with depth. No open voids were encountered in the bedrock during drilling (ATEC, 1989). 

The Phase I RFI soil borings were constructed to a depth of 20 ft-bgs. The subsur
face lithologies encountered during the Phase 1 RFI were similar to those previously encoun
tered at the site. In the northeast comer, fill is absent and clay extends from ground surface 
to the total investigated depth. At two locations (in the former Southeast Tank Farm in the 
Southem Investigation Area, and in the former drum disposal area in the East Field), excava
tion fill material (gravel, sand) was encountered to depths of approximately 8 ft-bgs. 

At all other locations, fill material consisting of medium-fine silty sand with occasional 
gravel and brick fragments was encountered from ground surface to a depth of approximately 
3 ft-bgs. Below the fill, a gray-brown silty clay with 5 to 10 percent sand and minor gravel 
was encountered to the total investigated depth of 20 ft-bgs. 

3.1.2 Phase I Soil Qualitv Data 

Soil samples were collected at 25 locations and analyzed for volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs) and eight RCRA metals 
during the Phase I RFI. The Phase I RFI soil quality data were summarized in detail in the 
Phase I Release Assessment Report. The constituents detected in Phase I soil samples 
were compared to USEPA Draft Soil Screening Levels (SSGLs, 1994). As described in the 
Phase I RFI Report, several constituents detected in Phase I (most notably phenol and 
phthalates), were not considered to be indicative of facility-related impacts. 

3.1.2.1 Phase I Lateral Extent Soil Sample Results 

S-K collected and analyzed shallow soil samples to address the Phase I objective of 
determining whether a release had occurred from any of the SWMUs under investigation. 
Phase I RFI indicator constituents were detected in shallow soil samples, collected in the 
vicinity of the East Field Investigation Area, the Southem Investigation Area, the Central 
Investigation Area, and the Northwest Investigation Area. The constituents that were 
detected during the Phase I RFI were similar to those detected during investigations 
performed prior to S-K operations at the facility. The Phase I RFI data did not provide any 
evidence of soil quality impacts in the vicinity of the Process Building and Truck Station Nos. 
3 and 5. 

The Phase I shallow soil quality data are summarized on figures 3-3 through 3-6. 
Abbreviations used on the figures are shown in Table 3-1. Based on the Phase I results, S-K 
also identified some constituents (phenol and phthalates) that did not appear to be 
representative of facility-related impacts. The results of the Phase II RFI have confirmed that 
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these constituents do not appear to be representative of facility-related impacts (Chapter 
6.0). 

3.1.2.1 Phase I Vertical Extent Soil Sample Results 

In addition to the shallow soil quality assessment (Phase I), S-K collected deeper soil 
samples to evaluate the vertical extent of potential SWMU-related impacts. Deep soil sam
ples were collected at a depth of 18 to 20 fl-bgs from 23 locations at the facility. A summary 
of the constituents detected in the deep soil samples from each Investigation Area were 
presented in the Phase I Report. Of the constituents detected in the deep soil samples from 
each Investigation Area, only four VOCs (methylene chloride, 1,2-dichloropropane, toluene 
and 1,1-dichloroethene) were detected in the deeper soil samples at concentrations above 
the established SSGLs. 

The Phase I deeper soil quality data are also summarized on figure 3-3 through 3-6. 
The two potential non-indicator SVOCs, phenol and phthalates, were commonly detected in 
the deeper samples; 20 of 23 deep samples for phenol and 16 of 23 deep samples for 
phthalates. The results of the Phase II RFI sampling and analysis have confirmed that these 
constituents do not appear to be associated with the detected facility-related impacts. 

During the Phase I RFI minor concentrations of a few constituents were detected in 
many of the 18-20 fl-bgs soil samples. These low levels of impacts were not detected during 
Phase I field screening. This observation is consistent with previous assessments, which 
indicated no apparent impacts below depths of between 4 and 15 ft-bgs in the Central 
Investigation Area, 6.5 to 8.5 fl-bgs in the East Field Investigation Area, and 4 ft-bgs in the 
Northwestem Investigation Area. 

3.2 Previous Ground-Water Data 

Four previous ground-water investigations including the Phase I RFI were conducted 
at the site, prior to the Phase ll/lll activities. The pre-Phase ll/lll RFI ground-water 
investigations consisted of permeability tests on soil samples collected from within the 
perched water-bearing zone and underlying clay aquitard, and fluid level data from the 
perched water-bearing zone and three locations in the dolomite aquifer. Ground-water 
quality data was also collected from the perched water-bearing zone and three locations in 
the dolomite aquifer. 

S-K performed a preliminary ground-water investigation during the Phase I RFI to 
characterize potential impacts to ground-water quality. The ground-water samples were 
collected from temporary monitoring points installed with a hydropunch-type rig. The Phase 
I ground-water quality results were consistent with the Phase I soil sample data in terms of 
the constituents identified and relative locations. In addition, the data identify site-specific 
conditions, which should limit the potential for migration of ground-water impacts (i.e. clay 
aquitard). The data pertinent to the RFI Phase ll/lll ground-water investigation are 
summarized in the following subsections. 
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Table 3-1. List of Abbreviations for Constituents, RFI Phase I Release Assessment, Safety-
Kleen Recycle Center, Dolton, Illinois. 

Constituent Symbol Constituent Symbol 

VOCs SVQC? 

Acetone A Phenol P 

Benzene B 1,2-Dichlorobenzene 1,2-DCB 

Bromomethane BM Naphthalene N 

Carbon disulfide CDS 2-Methyl Napthalene 2-MN 

Chlorobenzene CB 2-Methylphenol 2-MP 

Chloroethane CE 4-Methylphenol 4-MP 

Chloroform CF 2,4-Dimethyl phenol 2,4-DMP 

Chloromethane CM Phenanthrene Pnt 

1,1-Dichloroethane 1,1-DCA Di-n-butyl phthalate Dnbp 

1,2-Dichloroethane 1,2-DCA Fluoranthene Fin 

1,1-Dichloroethene 1,1-DCE bis(2-Ethylhexyi)phthalate b2Ehp 

cis-1,2-Dichloroethene c-1,2-DCE Diethyl phthalate Dep 

trans-1,2-Dichloroethene t-1,2-DCE Pyrene Pyr 

trans-1,3-Dichloropropene t-1,3-DCP Butylbenzylphthalate Bbp 

1,2-DichloropropanB 1,2-DCP Chrysene Chry 

Ethylbenzene EB Benzo(k)fluoranthene Bkf 

2-Hexanone 2HEX 

Methylene Chloride MC 

2-Butanone MEK Metals 

4-Methyl-2-Pentanone 4M2P Barium Ba 

Styrene Sty Cadmium Cd 

Tetrachloroethene PCE Lead Pb 

Toluene T Mercury Hg 

1,1,1 -Trichloroethahe 1,1,1-TCA 

1,1,2-Trichloroethane 1,1,2-TCA 

Trichloroethene TCE 

T richlorof luoromethane TCFM 

1,1,2-Trichloro trifluoro ethane TCTFE 

Vinyl Acetate VA 

Vinyl Chloride VC 

Xylenes (total) X 

H:\PROJECTS\S-K\DOLTON\032-008\3T-3-1 
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3.2.1 Regional Hvdroaeoloav 

The regional hydrogeoiogic units include two shallow water-bearing zones: a near-
surface water-bearing zone perched on low-permeability clays and silts and the Silurian-age 
Niagaran Dolomite aquifer. The shallow perched zone consists primarily of glacial fill and 
occurs at a depth of 4 to 5 ft-bgs and appears to be 10 to 20 feet thick. The Silurian 
Dolomite water-bearing zone has been reported to begin at a depth of approximately 45 ft-
bgs. 

A clay aquitard, at least 30 feet thick, appears to underlie the entire facility. Previous 
falling head permeability test results on clays from two locations (on the east and west sides 
of the facility at 22 ft-bgs and 30 ft-bgs) yielded average permeabilities of 2.7 to 5.5 x 10"® 
cm/sec (ATEC, 1989). Based on this low permeability and thicknesses greater than 30 feet, 
the clay layer should serve as an effective aquitard to minimize the potential for downward 
migration of constituents from the perched zone to the dolomite aquifer. 

The contact between the clay aquitard and the underlying Silurian Dolomite aquifer 
has been reported to occur at a reported depth of 45 ft-bgs. Ground water was encountered 
near the bedrock surface in the three shallow bedrock monitoring wells, previously installed 
at the site. The Silurian Dolomite aquifer is reported to be capable of producing significant 
yields of potable water. Water supply wells near the facility are reported to have been 
completed considerably deeper in the bedrock. Records indicate that the nearest supply well 
to the facility is located approximately 1500 feet to the northeast. Total depths of the water 
supply wells are a minimum of 210 ft-bgs. 

3.2.2 Ground-Water Occurrence 

Prior to the Phase I RFI, thirty-eight monitoring wells had been installed at the site: 
one by the Metropolitan Sanitary District and 37 by current or past owners of the site. 
Minimal information was available on the completion and integrity of these wells. Therefore, 
most of these wells have been plugged and abandoned. 

During the Phase I RFI, ground water was generally encountered at depths of 4 to 
5 ft-bgs. In the vicinity of Container Storage Area No. 2, ground water was encountered 
approximately 2 ft-bgs in the low-permeability sediments. This perched zone extends to at 
least 10 to 15 ft-bgs in the southeastern comer of the facility. The clay encountered at 20 
ft-bgs was described as wet or saturated at six locations, moist at 14 locations, and dry at 
three locations. 

3.2.3 Ground-Water Flow Direction 

Because the topography in the area is flat, the hydraulic gradients in the perched 
zone are low. Shallow ground water generally flows toward the nearest surface water body; 
however, it has been noted previously that the flow direction can be locally influenced by 
leaky water lines and sewers and sump pumps (ATEC, 1989). The regional flow direction 
in the underlying Silurian dolomite aquifer is reported to be generally east or southeast, in the 
direction of bedrock dip (ATEC, 1989). 
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The ground-water flow direction in the shallow perched zone, determined during the, 
Phase I RFI, is to the northeast across the site. This flow direction is consistent with the 
results of previous ground-water investigations at the site. 

3.2.4 Phase I RFI Ground-Water Qualitv Data 

Ground water was sampled at 21 locations and analyzed for VOCs, SVOCs, and 
eight RCRA metals during the Phase I RFI. The Phase I ground-water quality data are 
shown on Figure 3-7. The Phase I ground-water quality data were used to design the Phase 
III investigation. The Phase I ground-water results are summarized as follows; 

• VOCs were detected in Phase I shallow ground water samples at SWMUs 
where indicator constituents were identified in the Phase I shallow soil 
samples. 

• Indicator SVOCs were present in Phase I shallow ground-water samples at 
the SWMUs where these indicators were generally identified in the Phase I 
shallow soil samples. In the Northwestern Investigation Area, indicator 
SVOCs were not detected in the shallow soils samples. In the East Field, 
there was insufficient water to collect a sample for SVOC analysis at the 
location where the highest SVOC concentrations were detected in the 
shallow soil samples. 

• Cadmium and mercury were detected at low concentrations in several 
ground-water samples from the southwest comer of the facility. Lead, which 
was present in shallow and deep soils samples collected near several 
SWMUs, was not detected in the Phase I ground-water samples. Barium 
was present in many ground-water samples, but was not detected in any soil 
sample. The ubiquitous presence of barium in ground water suggests a 
naturally occurring rather than a facility-related source. 
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4MP 0.10 

DISSOLVED METALS 
(Bo 0.0514) 
Cd 0.0018 

FF-3 

VOCS 
CE 0.024 
1,1-DCA 0.065 
T 0.0063 

SVOCS 
All ND 

DISSOLVED METALS 
(Ba 0.0307) 

10-2 

Not Analyzed 

D-3 

VOCS 
4M2P 0.1 
T 0.068 

SVOCS 
All ND 

DISSOLVED METALS 
(Ba 0.0405) 
Cd 0.0026 
Hg 0.0047 

OUTHERN 
ESTIGATION 
REA (SIA) 

SVOCS 
Not analyzed 

DISSOLVED METALS 
Not analyzed 

EF-3 

VOCS 
MC 0.0064 
T 0.011 

SVOCS 
All ND 

DISSOLVED METALS 
Not Anolyzed 

EAST FIELD -
INVESTIGATION 

AREA (EFIA) 

EF-4 

VOCS 
All ND 

SVOCS 
All ND 

DISSOLVED METALS 
(Bo 0.0284) 

D-2 

VOCS 
T 0.02 

SVOCS 
All ND 

DISSOLVED METALS 
(Ba 0.0215) 
Cd 0.00102 

W-4 

VOCS 
1,1-DCE 0.035 
MC 0.0071 
T 0.016 

SVOCS 
All ND 

DISSOLVED METALS 
(Bo 0.0605) 

W-3 

VOCS 
All ND 

SVOCS 
All ND 

DISSOLVED METALS 
(Bo 0.0598) 

D-1 

VOCS 
A 3.6 
B D.048 
CE 2.1 
1,1-DCA D.78 
t-1,3-DCP 0.02 
EB 0.08 
MC 0.088 
MEK 1.5 
4M2P 1.3 
T 1.1 
1,1,1-TCA 0.19 
X D.084 

SVOCS 
2MP 0.190 
4MP 0.100 
24MP 0.056 

DISSOLVED METALS 
Not Analyzed 

W-2 

VOCS 
A 0.18 
B 0.029 
1,1-DCA 0.081 
1,1-DCE 0.059 
c-1,2-DCE 6.5 
t-1,2-DCE 0.09 
EB 0.0051 
4M2P 0.1 
PCE 2.5 
T 0.1 
TCE 0.59 
VC 3.7 
X 0.026 

SVOCS 
2MP 0.013 

DISSOLVED METALS 
Not Anolyzed 

W-6 

VOCS 
CE 0.017 
EB 0.011 
T 0.0058 
X 0.0063 

SVOCS 
(Bbp 0.015) 

DISSOLVED METALS 
Not Anolyzed 

W-5 

VOCS 
A 2.2 
B 0.11 
1,1-DCA 0.8 
t-1,2-DCE 0.024 
MC 0.81 
MEK 3.2 
4M2P 3.8 
T 0.23 
1.1,1-TCA 0.049 
VC 0.19 

SVOCS 
(P 
2MP 
4MP 
Dnbp 

(Bbp 

0.012) 
0.038 
0.058 
0.110) 
0.007) 

DISSOLVED METALS 
(Bo 0.2239) 

N 

SCALE 

W-1 

VOCS 
A 0.72 
B 0.36 
CE 1.5 
1,1-DCA 1.3 
1,1-DCE 0.011 
c-1,2-DCE 0.32 
t-1,2-DCE 0.0069 
t-1,3-DCP 0.09 
EB 1.2 
MC 0.43 
MEK 0.34 
4M2P 0.68 
Styrene 
PCE 

0.026 Styrene 
PCE 0.025 
T 4.6 
1,1,1-TCA 2 
VC 0.032 
X 2.8 

SVOCS 
2MP 
4MP 
(Dnbp 
(Bbp 

0.280 
0.230 
0.390) 
0.084) 

160 ft. 

DISSOLVED METALS 
Not Analyzed 

5-3 

VOCS 
T 0.0051 

SVOCS 
All ND 

DISSOLVED METALS 
Not Analyzed 

5-2 

VOCS 
All ND 

SVOCS 
Not Analyzed 

DISSOLVED METALS 
Nat Analyzed 

FF-2 

o 
o 

EXPLANATION 

WATER QUALITY SAMPLING LOCATION 

SOLID WASTE MANAGEMENT UNIT OR 
AREA OF CONCERN COVERED 
IN PHASE I RFI 

INVESTIGATION AREA COVERED IN 
PHASE ll/lll RFI 

Note: Some data were qualified, see Phase I RFI Report (3/2/95). 
non—indicator constituents are shown in porentheses. 
Abbreviations ore listed in Table 6—1. 

EF-2 

Ground Water Not Present 

5-1 

VOCS 
All ND 

SVOCS 
(Dnpb 0.018) 

DISSOLVED METALS 
Not Analyzed 

B 0.026 
T 0.D11 

SVOCS 
(Dnbp 

DISSOLVED METALS 
(Ba 0.1384) 

REVISIONS 
Dote 

V'/95 
10/5/95 
10/6/95 

_By_ 
BW 
SW 
BW 

V 
TriHydro Corporation 

920 Sharidan Street 
Loromie, Wyoming 82070 

FIGURE 3-7 
GROUND-WATER QUALITY DATA. 

PHASE I RFI RELEASE 
ASSESSMENT. SAFETY-KLEEN 

GORP. RECYCLE CENTER 
DOLTON. ILLINOIS (1994) 

Drown By: BW Checked By: COW Scole : r=160' Dote: 2/2/95 Disk Reference: 5KDIWQTM 
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CHAPTER 4.0 

PHASE II SOIL SAMPLING PROCEDURES 

The objective of the Phase II RFI (Extent of Release Assessment) at the Dolton 
Recycle Center was to define the lateral and vertical extent of soil quality impacts that were 
associated with the designated SWMUs within the Investigation Areas. As discussed in 
Chapter 2.0, the designated SWMUs have been grouped into Investigation Areas. These 
include the East Field Investigation Area; Southern Investigation Area, Central Investigation 
Area, and Northwestem Investigation Area. The Phase II soil quality investigation was 
conducted in May and June 1996. 

This chapter presents the investigative procedures that were used to accomplish the 
Phase II objectives. Sampling and analysis procedures were implemented in accordance 
with the approved Workplan procedures, and associated Quality Assurance Project Plan 
(QAPjP, Part VII of the Phase I RFI Workplan). In summary, the goals established in the 
Workplan and QAPjP were to obtain precise, accurate, complete, comparable and represen
tative data. Adherence to the approved procedures ensured that these goals were achieved. 

4.1 Lateral Extent Soil Qualitv Sampling 

The lateral extent of impacts surrounding the Investigation Areas was not completely 
defined during the previous investigations at the Dolton facility. The Phase I RFI results and 
the findings from previous investigations were used to design an effective program to 
achieve the Phase II objectives. The rationale for the lateral extent soil sampling program 
is described in the following subsections. 

4.1.1 Lateral Extent Soil SamDlina Locations 

The lateral extent soil sampling locations are presented on Figure 4-1. These 
locations were selected to provide coverage at the perimeters of the impacted portions of the 
site (i.e., the Investigation Areas), based on locations where one or more constituents 
identified in Phase I exceeded the SSGLs. In the February 21, 1996 approval letter, lEPA 
requested an additional sample location be added in the East Field Investigation Area. This 
location is shown as Boring LE-10 on Figure 4-1. 

4.1.2 Lateral Extent Soil Samolino Depths 

To evaluate the lateral extent of soil quality impacts, samples were collected 
continuously in 2-foot intervals from ground surface to a total depth equal to the deepest 
sample interval in which impacts were identified in the nearest Phase I boring or deeper 
depending on the Phase II field screening results. Samples were selected for laboratory 
analysis based on the following rationale: 

4-1 



SOUTHERN 
INVESTIGATION 

AREA (SIA) 

LE-4B 

VB-5a 

LE-7 

CENTRAL 
INVESTIGATION 

AREA (CIA) 

1=1 
• 

NORTHWESTERN 
INVESTIGATION 
AREA (NWIA) 

REVISIONS 
Date 

10/6/95 
7/15/96 

_B1L 
BW 
CC 

EXPLANATION 

PHASE II RFI LATERAL 
EXTENT SOIL SAMPLING LOCATION 
PHASE II RFI VERTICAL 
EXTENT SOIL SAMPLING LOCATION 

SOLID WASTE MANAGEMENT UNIT OR 
AREA OF CONCERN COVERED IN 
PHASE I RFI 

INVESTIGATION AREA COVERED 
IN PHASE ll/lll RFI 

JV 

160 ft. 
-1 

SCALE 

V 
TriHydro Corporation 

920 Sheridan Street 
Laromie, \^oming 82070 

FIGURE 4-1 
SOIL SAMPLING LOGATIONS, RFI 
PHASE ll/lll RFI, SAFETY-KLEEN 

GORP. REGYGLE GENTER 
DOLTON, ILLINOIS (June 1996) 

Drown By: SW Checked By: TN Scole : r=16Q' | Dote: 10/5/95 | Disk Reference: 5KDISSL2 

4-2 



1. The interface between the permeable fill and low-permeability clay was 
considered to be a likely zone for constituents from a release to accumulate. 
Therefore, if field screening indicated that no soil impacts were present (field 
screening procedures are described in a subsequent section), one soil 
sample was selected from the base of the fill zone. A second sample was 
submitted from the depth equal to the deepest sample interval in which 
impacts were identified in the nearest Phase I or II boring. 

2. As described in the approved Workplan, if field screening results indicated 
potential soil impacts at one of the lateral extent boreholes, a soil sample was 
not to be submitted for laboratory analysis. One or more additional locations 
(sited radially away from the Investigation Area) were to be sampled until the 
criteria in Item 1 above were achieved or the property line was reached. The 
Phase II field screening results did not indicate evidence of potential soil 
impacts in the originally proposed lateral extent borings. Therefore, additional 
borings were not considered necessary to complete the Phase II RFI. 

4.2 Vertical Extent Soil Quality Sampling 

The vertical extent of soil quality impacts was not completely defined during the 
previous investigations. Data collected during previous investigations and the Phase I RFI 
were used to design a Phase II vertical extent sampling program in conjunction with the 
lateral extent investigation. The rationale for the Phase II vertical extent soil sampling 
program is described in the following subsections. 

4.2.1. Vertical Extent Soil Sampling InOcatjops 

The locations of the Phase II vertical extent borings are shown on Figure 4-1. As 
discussed in the October 1995 Workplan, the following criteria were used to establish vertical 
extent sampling locations: 

1. Spatial distribution within the Investigation Areas. 

2. Collecting samples at or near areas where the highest levels of VOCs were 
detected in the deep soil samples (18-20 ft-bgs) during the Phase I RFI. 

3. Collecting samples at or near areas where concentrations of specific constitu
ents exceeded the SSGLs in the deep Phase I soil samples. 

4. Collecting samples at or near areas where relatively high concentrations of 
phenol and phthalate were detected in the deep Phase I soil samples in 
accordance with Condition 4 of the August 17, 1995 lEPA approval letter. 

The detected concentrations of only four VOCs (methylene chloride, 1,1-dichloroethene, 1,2-
dichloropropane and toluene) exceeded the SSGLs in the deep samples at one or more loca
tions during the Phase I RFI. 
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As shown on Figure 4-1, at least one specific vertical extent sampling location (nine 
total) was proposed for each investigation area. Note, the lateral extent soil borings also 
provided information relative to the vertical extent of facility-related impacts. The rationale 
for the specific vertical extent boring locations as approved by lEPA in the February 21, 1996 
correspondence is summarized in Table 4-1. 

4.2.2 Vertical Extent Soil Sampling Depths 

Based on the Phase I RFI and on the previous investigative results, it was anticipated 
that only minor impacts would be encountered in the soils below a depth of approximately 
10 ft-bgs and that the level of impacts may be below that typically detectable by field screen
ing methods. Therefore, special attention was given to identifying the bottom of the 
saturated perched zone during the Phase II lithologic logging activities. The bottom of this 
zone had been reported to be at approximately 15 ft-bgs. During the Phase I RFI the clay 
encountered at 20 ft-bgs was described as wet or saturated at six locations, moist at 14 
locations, and dry at 3 locations. 

The vertical extent soil borings were continuously sampled from approximately 18 ft-
bgs to total depth. Total depth and sample selection for laboratory analysis in the vertical 
extent borings were based on the following criteria: 

1. If field screening indicated no VOCs in unsaturated soils at a depth of 20 ft-
bgs, and the lithology below 20 ft-bgs consisted of gray-brown silty clay (as 
was anticipated), then one sample was collected from 22-24 ft-bgs. 

2. If saturated soil conditions occurred below a depth of 20 ft-bgs, and field 
screening indicated the absence of VOCs, then a sample was collected from 
immediately below the apparent saturated zone. 

3. If field screening indicated the potential presence of VOCs below the appar
ent base of the saturated zone, then a sample was collected from immedi
ately below the deepest interval where field screening indicated that VOCs 
may be present. 

4. In all cases, a second sample was collected at a depth of approximately 4 
feet below the first vertical extent sample. 

5. At three locations (VB-3, VB-6, and VB-8), in the vicinity of deep Phase I 
samples where elevated concentrations of phenol and phthalates were 
detected, a total of three samples were collected and submitted for laboratory 
analysis per Condition 4 of the August 17, 1995 lEPA approval letter. 

4.3 Soil Sampling Procedures 

The soil sampling procedures implemented during the Phase II RFI were designed 
to meet the Phase II objectives and the goals presented in the QAPjP (Section VII of the 
Phase I RFI Workplan). The borehole drilling and sampling, field screening, decontarriination 
and borehole abandonment procedures are described in the following subsections: 
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Table 4-1. Rationale for Selection of Vertical Extent Soil Sampling Locations, Phase ll/lll 
RFI, Safety-Kleen Corp. Recycle Center, Dolton, Illinois. 

East Field Investioation Area (ERA) 

VB-1: Methylene chloride exceeded the SSGL in the Phase I deep sample from EF-2. 

VB-2: Methylene chloride exceeded the SSGL in the Phase I deep sample from EF-3. 

SQMthPrn InyQgtigatipn Ama (SIA) 

VB-3: Between FF-1 and FF-2, where methylene chloride exceeded the SSGL in deep samples. 
Adjacent to FF-1 where 1,2-Dichloropropane exceeded the SSGL and relatively high 
concentrations of phenol (5.1 mg/kg) and bis{2-ethylhexyl)phthalate (3.4 mg/kg) were 
detected in this deep sample. Provides spatial distribution within SIA. 

VB-4: Near location D-1, where the highest methylene chloride concentration was detected in 
the deep samples from the SIA and where the highest phenol concentration was detected 
in the SIA. Provides good spatial distribution within SIA. 

VB-5: Near location 10-1, where highest total organic vapor (TOV) concentrations were detected 
in the deep samples, and where toluene exceeded the SSGL in the deep sample. Phenol 
and bis (2-ethylhexyl) phthalate were also detected in the deep sample at this location. 

Central inve^tiggtipn Ar^a (CIA) 

VB-6: Near location W-4, where the highest phenol, di-n-butyl phthalate, and methylene chloride 
concentrations were detected in the deep samples from the entire Phase 1 RFI. 

VB-7: Close to location W-6, where methylene chloride exceeded the SSGL and where a 
relatively high concentration of phenol was detected in the deep sample. Also provides 
spatial distribution within the CIA. 

VB-8: Between locations W-7 and W-1, where methylene chloride exceeded the SSGL in the 
deep sample. Relatively high phenol concentration and diethyl phthalate detected in the 
deep sample at W-7. Phenol and di-n-butyl phthalate were also detected at W-1. Provides 
spatial distribution of deep sampling within the CIA. 

Northwest Investigation Area (NWIA) 

VB-9: Between two locations (6-2 and 5-2) where methylene chloride and 1,1-dichloroethene 
exceeded the SSGL in the deep sample. 

H;\PROJECTS\S-K\DOLTON\032-008\1T-4-1 
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4.3.1 Borehole Drillina and Soil Sample Collection Procedures 

A conventional drill rig equipped with hollow stem augers (HSAs) and split-spoon (SS) 
samplers was used to collect soil samples during the Phase II RFI. The SS sampler (2-foot 
length) was lined with four 6-inch long clean brass liners. The HSA drilling technique was 
selected because sampling was generally performed within and below the shallow perched 
water-bearing (saturated) zone. The auger flights were generally effective in sealing off the 
low-permeability saturated zone while collecting the sample, thus minimizing the potential 
for contamination of deeper soil samples by downward migration of shallow ground water. 
This technique was particularly important for determining the vertical extent of impacts in 
areas with previously identified shallow soil and/or ground-water impacts. 

Utilities were cleared in advance at each boring location. The drill rig equipped with 
decontaminated HSAs advanced the borehole to the top of the desired soil sampling interval. 
A clean/decontaminated 88 sampler fitted with clean brass liners was attached to drive rods 
and inserted through the hollow stem of the HSA. The 88 sampler was driven to the bottom 
of each sample interval (2-feet). The number of blow counts required to advance the 
sampler to the bottom of each sample interval were recorded on the boring logs. The 88 
sampler was retrieved from the borehole, opened and presented to the on-site geologist. 

The brass liners within the 88 sampler were separated, and in most cases the middle 
two liners were reserved for potential laboratory analysis. The samples in the middle liners 
were selected because soil contained within this interval was considered to be most 
representative (i.e., not exposed to air which may allow the potential release of volatiles). 
However, because one of the Phase II objectives was to collect a sample at the base of the 
fill, the appropriate brass liner representing the fill/clay interface was submitted for laboratory 
analysis. Therefore, in some of the shallow samples, the bottom brass liner was selected 
to satisfy this objective. 

The ends of the brass liners selected for potential laboratory analysis were covered 
with Teflon sheets and slip-on plastic caps. The brass liners were labeled and immediately 
placed on ice in an opaque cooler. This soil sample collection, handling and preservation 
protocol is in accordance with the lEPA "8oil Volatile 8ampling Procedures," except that 
teflon sheeting rather than aluminum foil was used to seal each end of the brass rings. 

An aliquot of representative sample from each interval was subjected to the field 
screening procedures described in the next subsection. The soil within the brass liners 
selected for potential laboratory analysis was not subjected to field screening. The soil in the 
uppermost brass liner was generally discarded from each sample interval in accordance with 
the approved Workplan, because of the possibility that it may contain slough. 

The soil cuttings generated from sampling activities were containerized in 55-gallon 
drums. Discarded soil from field screening and lithologic logging were also placed in the 55-
gallon drums. The drums were sealed, labeled according to borehole location and managed 
in accordance with applicable regulations. 

4.3.2 Field Screening Procedures 

Soil was extruded from the bottom brass ring for field screening by the on-site 
geologist. An aliquot of the soil was immediately placed into a clean Ziploc bag. The soil 
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within the bag was allowed to equilibrate to ambient temperature (+ 70-degrees). The 
probes of two portable photo-ionization detectors (PID) were inserted into a small opening 
in the seal of the Ziplock bag. The highest total organic vapor (TOV) reading indicated by 
each PID was recorded on the field boring logs. 

Two PIDs were used during the Phase II RFI soil screening activities. One PID was 
equipped with an 11.8 electron volt (eV) lamp and the second PID was equipped with a 10.6 
eV lamp. The 11.8 eV lamp PID was employed because of the potential presence of 
methylene chloride. Methylene chloride has an ionization potential of 11.3 eV and would not 
be detected by the 10.6 eV PID. The 10.6 eV PID was used in conjunction with the 11.8 eV 
PID for comparison with previous field screening results. The TOV readings from both PIDs 
were recorded on the boring logs in parts per million (ppm) relative to a 100 ppm isobutylene 
standard. 

4.3.3 Litholocic Loaaina 

A soil sample from each interval was described by the onsite geologist in terms of 
texture (per ASTM Method D-2488), moisture content, staining, and any other pertinent 
information. The soil lithology was described using the Unified Soil Classification System 
(ASTM Method D-2487). Physical descriptions and classification of the Phase II soil samples 
were recorded on the boring logs. The Phase ll/lll soil boring logs are included in Appendix 
B of this report. 

4.3.4 Laboratory Analysis 

Soil samples were retained from each sample interval for possible laboratory 
analysis. Soil samples were selected following the criteria presented in sections 4.1.2 and 
4.2.2 above. The soil samples selected for laboratory analysis were stored on ice in opaque 
coolers. Soil samples that were not selected were extruded into a 55-gallon drum and 
managed in accordance with applicable regulations. 

In addition to the investigative soil samples, several brass liners were also retained 
for blind duplicate analysis. The original sample label was removed and re-labeled as XX-1, 
XX-2 etc., and submitted to the laboratory for analysis. Blind duplicates were collected at a 
rate of one per ten investigative samples in accordance with the requirements of the RFI 
QAPjP. Five blind duplicate soil samples were collected during the Phase II RFI activities. 

Sample coolers were transported to the S-K Environmental Laboratory in Elk Grove 
Village, Illinois by courier within 48 hours of collection. The coolers were sealed with a 
custody seal, and accompanied by a Chain-of-Custody/Sample Analysis Request (COC/SAR) 
form. For each shipment, the field team leader confirmed sample arrival at the laboratory 
by telephone. 

Each soil sample was analyzed for VOCs by Method 8240, SVOCs by Method 8270, 
and TCLP metals by extraction Method 1311 and 6000/7000 series analytical methods. 
Samples that were collected in the vicinity of the East Field Investigation Area were also 
analyzed for polychlorinated biphenyls (PCBs) by Method 8080. As requested by I EPA, the 
laboratory was instructed to meet the respective EQLs listed in SW-846 for each of the 
specified analytical methods. The laboratoiy was also instructed to follow the level of QA/QC 
effort established in the QAPjP. A quality assurance/quality control evaluation of the soil 
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quality data is presented in Appendix C of this Phase ll/lll RFI Report. The RFI Phase II soil 
assessment results are presented in Chapter 6.0. 

4.3.5. Geotechnical Analysis 

Representative soil samples were collected and submitted for geotechnical analysis 
to provide information to assess the fate, transport and rate of migration of potential ground
water impacts. Samples for geotechnical analyses were collected from within and below the 
saturated zone. Samples were collected with a Shelby tube sampler that was advanced 
hydraulically using the drill rig. The Shelby tube was retrieved from the borehole, covered 
with plastic caps and submitted to Midwest Engineering Services, Inc. (MES), in Oriand Park, 
Illinois. The Shelby tube soil samples were analyzed for falling head permeability, grain size 
distribution, Atterberg limits, bulk density, bulk porosity, moisture content, and organic 
content. 

In addition to the Shelby tube samples, twelve other representative samples collected 
in various locations throughout the site were selected for analysis of one or more of the 
following: grain size distribution, Atterberg limits, bulk density, bulk porosity, moisture content 
and organic content, these samples were selected to characterize the lithology and to 
determine the lithologic variation throughout the site. The results of the geotechnical 
analyses are presented in Chapter 6.0. 

4.3.6. Decontamination Procedures 

The drill rig was decontaminated prior to entering and before leaving the site. The 
down-hole drilling equipment (auger flights and split-spoon rods) were decontaminated within 
a designated containment area with high pressure spray/steam prior to drilling at each 
location. 

The sampling equipment (including brass liners, split-spoon samplers, and cutting 
shoes) were decontaminated with a detergent/water solution and rinsed in warm tap water 
and distilled water prior to use at each borehole and sample interval. The decontaminated 
brass liners were air-dried and stored in clean plastic bags. 

All wash and rinse water was containerized within a decontamination containment 
area and transferred to 55-gallon drums. The drums were sealed, labeled and managed in 
accordance with applicable regulations. 

4.3.7. Borehole Abandonment 

The Phase II soil borings which were not completed as monitoring wells were plugged 
by pouring bentonite chips in the borehole and hydrating in approximately two-foot lifts to 
prevent bridging. The hydrated bentonite seal was brought to within approximately 6 inches 
of the ground surface. The top 6 inches were patched with soil, asphalt, or concrete to 
match existing grade. 
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CHAPTER 5.0 

PHASE III GROUND-WATER INVESTIGATION PROCEDURES 

The objective of the Phase III Ground-Water Release Assessment RFI was to define 
the extent of ground-water quality impacts that may be associated with the designated 
SWMUs. Preliminary ground-water sampling was also conducted in conjunction with the 
Phase I RFI. The previous assessment and the RFI Phase I ground-water quality results 
(Chapter 3.0) were used to design the Phase III ground-water assessment activities. This 
chapter summarizes the procedures that were implemented to evaluate the extent of ground
water impacts. Monitoring well installation and ground-water monitoring procedures were 
conducted in accordance with the approved Phase I I/I 11 RFI Workplan and the associated 
QAPjP. In summary, the goals established in the QAPjP were to obtain precise, accurate, 
complete, comparable and representative data. Adherence to the approved procedures 
ensured that these goals were achieved. 

5.1 Monitoring Well Locations 

S-K installed nine monitoring wells at the Dolton facility during the Phase ll/lll RFI 
activities between May 30 and June 7, 1996. The monitoring well locations are shown on 
Figure 5-1. Some of the monitoring well locations, and the total number of wells installed 
were modified from those proposed in the approved Workplan. The proposed modifications 
were discussed with lEPA prior to implementation during teleconferences on June 5 and 6, 
1996. A correspondence summarizing the teleconference is included in Appendix A. 
Modifications to the monitoring well network were necessary due to overhead obstructions, 
utility corridors, recently constructed buildings and/or Phase II field screening results. 

Permanent monitoring wells were installed within three of the four Investigation Areas 
(MW-2 in the East Field; MW-7 and MW-8 in the Southem Investigation Area; and MW-9 in 
the Central Investigation Area) to monitor the nature and degree of potential ground-water 
impacts associated with SWMU releases. The other permanent monitoring wells vyere sited 
around the perimeter of the Investigation Areas to define the lateral extent of potential 
ground-water impacts. 

As agreed in a teleconference with lEPA on June 6, 1996, S-K installed a temporary 
deep monitoring well in the Southem Investigation Area. Temporary Well MW-7TD was 
installed based on soil quality results during the Phase II investigation. Monitoring well 
installation, development and sampling procedures are described in a subsection below. 

5.2 Monitoring Well Screen Intervals 

The permanent monitoring wells were installed to evaluate potential degradation in 
the shallow perched water-bearing zone. The top of the well screen was placed to intersect 
the water table and allow for seasonal fluctuation in water table elevation. Based on data 
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collected during the Phase I RFI, the depth to ground water in the shallow perched zone was 
estimated to be 5 ft-bgs. The depth to the water table was verified in the existing monitoring 
wells, and during the Phase ll/lll sojl borings/monitoring well installation activities. The 
screened interval was placed at approximately 5 to 15-ft-bgs in each of the shallow 
monitoring wells. Ten-foot well screens were used, in accordance with Condition 4 of the 
February 21, 1996 lEPA approval letter. 

During the installation of Boring VB-3 in the South Field Investigation Area, a sample 
collected from a sand layer 22 to 24 ft-bgs exhibited elevated headspace TOV 
concentrations. S-K and lEPA agreed to install a temporary well (Well MW-7TD) to intersect 
this sand layer and collect a ground-water sample for laboratory analysis. A 5-foot screen 
interval was selected to ensure that a discrete ground-water sample would be collected from 
the 22 to 24 ft-bgs sand interval. The temporary well screen interval was placed at 20 to 25 
ft-bgs. 

5.3 Monitoring Well Installation Procedures 

Permanent monitoring wells were constructed in accordance with the approved 
Phase ll/lll RFI Workplan. Boreholes for the monitoring wells were initially installed during 
Phase II activities (Chapter 4.0). The boreholes were installed using a drill rig equipped with 
6.5-inch O.D. HSAs. Following completion of the Phase II soil sampling activities, the 
boreholes were sealed with bentonite chips up to the bottom of the anticipated well total 
depth (15 to 16 ft-bgs). The boreholes were then enlarged using clean/decontaminated 
11.25-inch O.D. HSAs, fitted with a clean plastic bottom plug to prevent intrusion of formation 
materials. After well total depth was reached, the bottom plug was knocked out, and the 
monitoring wells were constructed through the hollow stem of the augers. 

The permanent monitoring wells were constructed with a 4-inch I.D. flush joint, 
threaded Schedule 40 PVC well casing and screen. The 10-foot well screen was factory 
slotted (0.010-inch slot size) with four slots/inch. The wells were completed such that at 
least 70 percent of the well screen was placed below the water table at the time of comple
tion. The annular space adjacent to the screen was filled with appropriately-sized silica sand 
(Global # 8) to a point at least 0.5 feet above the top of the well screen. The filter sand was 
emplaced in 1 to 2-foot lifts to prevent bridging, and ensure adequate filter material around 
the well screen. 

A minimum 2-foot thickness of sodium bentonite pellets was placed in the annular 
space atop the sand filter pack. The bentonite pellets were hydrated following emplacement 
to seal the annular space between the filter pack and ground surface. Approximately 1-foot 
of bentonite grout was prepared and emplaced on top of the bentonite seal. 

Each well casing (except for Well MW-5) terminated in a flush-to-grade steel 
protective vault and was fitted with a locking J-plug and padlock. Each well was completed 
in a sloping concrete apron pad. The concrete pads were constructed to protect the steel 
vault and facilitate drainage away from the well. 

The surface completion at Well MW-5 (Figure 5-1) consisted of an above ground 
protective riser. A flush mount protective, casing was not used at this location due to 
construction activities in the vicinity of Well MW-5 at the time of completion. Well 
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construction details are shown in Well Completion Reports, submitted to lEPA in the July 30, 
1996 Quarterly Progress Report, and included in Appendix D of this report. 

Well construction procedures for the temporary well (MW-7TD) were similar to those 
described above except that a 2-inch diameter well casing and screen was used with a 5-foot 
screen length. The shorter screened interval was used to sample a discrete depth where 
the sand layer was detected (22 to 24 ft-bgs) in soil boring VB-3. Due to the smaller 
diameter well materials, the temporary well was installed in a 6.5-inch borehole. Filter sand 
was emplaced in the annular space adjacent to the screened interval. Sodium bentonite 
chips were used to seal the remaining annular space. The bentonite chips were emplaced 
and hydrated in 2-foot lifts to ground surface. The top of the well casing was cut-off at 
approximately 1-foot above ground surface, fitted with a locking J-plug and padlock, and 
completed with a temporary protective casing. 

5.4 Monitoring Well Development 

Initial well development was conducted two to nine days following well installation. 
Development was conducted by surging and bailing until produced water was free of 
sediment to the extent practicable. Approximately two well volumes were evacuated during 
the initial development because the wells bailed dry. Development continued on June 24, 
1996, when an additional two volumes were removed prior to sampling. Specific 
conductance and pH readings were measured during development. Development was 
considered complete when the water was relatively free of sediment/turbidity and indicated 
field measurements stabilized to within ±10 percent. 

The development water was containerized and managed through the S-K waste 
processing system at the Dolton Recycle Center in accordance with applicable regulations. 
Well development information, including physical characteristics of the ground water, volume 
developed, date, development method, and field parameters are presented in Table 5-1. 
Copies of the field forms were presented in the July 30,1996 Quarterly Progress Report, and 
are included in Appendix E of this report. 

There was insufficient water in the temporary monitoring well MW-7TD to facilitate 
development during the week following installation. The well was developed to the extent 
practicable on June 24, 1996. A copy of the development form is included in Appendix E. 

5.5 Monitoring Well Surveyipg 

The well elevations were surveyed by E.J. Hutson (Chesterton, Indiana), a licensed 
land surveyor. A measuring point was established and clearly marked at the top of the north 
side of each well casing. The elevation of the measuring point was determined relative to 
mean sea level and surveyed to an accuracy of ±0.01 feet. The survey information is 
included on the well completion diagrams. Subsequent water level measurements were 
recorded relative to the survey mark. 
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Table 5-1. Summary of Well Development Information, Phase 11/111 RFl, Safety-Kleen Corp. (S-K) Recycle Center, 
•olton, Illinois (6/96) 

Well Date 
Volume 

Removed PH 
Specific Conductance 

(p.S/cm) Comments 

MW-1 6/9/96 10 7.21 1966 Gray; clear to slightly turbid. Bailed dry. 
6/24/96 12 7.19 1700 Clear. Bailed dry 
6/25/96 - 7.16 1670 No sediment on filter, clear. 

MW-2 6/9/96 10 7.17 1842 Clear to gray. Bailed dry. 
6/24/96 12 6.88 2270 Clear to slight yellow. Bailed dry. 
6/25/96 - 6.75 2210 

MW-4 6/9/96 7 7.37 1210 Very turbid, opaque, brown. Bailed dry. 
6/24/96 12 7.23 1770 Clear. Bailed Dry. 
6/25/96 - 7.11 1506 

MW-5 6/9/96 15 9.25 614 Very turbid, opaque, brown. Bailed dry. 
6/24/96 12 8.23 960 Slightly cloudy. Bailed Dry. 
6/25/96 12 7.42 1300 Moderately turbid after surging. Bailed Dry. 
6/25/96 - 7.35 1310 Moderately turbid. 

MW-6 6/9/96 16 7.64 1266 Slightly-moderately turbid. Bailed dry. 
6/24/96 12 7.32 1157 Clear to fairly turbid after surging. Bailed Dry. 
6/25^6 - 7.11 1330 Clear. 

MW-7 6/9/96 24 7.42 1036 Slight-mod turbid. Bailed dry. 
6/24/96 12 7.33 992 Moderately turbid. Bailed Dry. 
6/25/96 - 7.13 1219 Clear. 

MW-7TD 6/24«6 0.3 7.83 851 Bailed dry. 
6/25/96 - 7.81 995 

MW-8 6/9/96 6 7.23 2200 Slightly turbid. Bailed dry. 
6/24/96 12 6.97 2230 Clear. Slightly turbid upon surging. Bailed Dry. 
6/2S«6 - 6.74 2020 Clear. 

MW-9 6/9/96 12 7.92 669 Very turbid. Bailed dry. 

6/24/96 10 7.7 731 Clear but slight green-yellow color. Bailed Dry. 

6/25/96 - 7.75 759 

MW-12 6/9/96 8 7.07 3220 Moderately turbid, brown. Bailed dry. 

6/24/96 10 6.76 3580 Clear. Slightly turbid on surging. Bailed Dry. 

6/25«6 — 6.83 3410 Clear. 

h:\projects\s-lc\dolton\032-008\2T-5-1 .XLS 
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5.6 Well Preparation for Samplina 

The nine new monitoring wells (MW-1, MW-2, MW-4 through MW-9 and MW-12), 
three existing wells (SK-7, SK-8, and SK-11) and temporary well MW-7TD were monitored 
for ground-water quality on June 24 and 25, 1996. This allowed approximately a two week 
equilibration period for the newly constructed wells after they were initially developed. Fluid 
levels were measured in the new and existing monitoring wells to a precision of ±0.01 foot 
using an electronic oil/water interface probe. Any part of the fluid level measuring device 
which contacted the water and/or well casing was decontaminated and rinsed with 
distilled/deionized water between wells. The ground-water elevation was recorded on the 
field forms (Appendix F). 

Ground water was evacuated from each well using a clean PVC bailer and dedicated 
polypropylene rope prior to sampling. The bailers were decontaminated using a 
water/detergent solution followed by rinses with tap water and distilled water prior to use. 
The purge water was containerized and managed through the S-K waste processing system 
at the Dolton Recycle Center in accordance with applicable regulations. 

Three casing volumes were intended to be evacuated from each well prior to 
collecting water samples; however, due to the low permeability of the shallow perched water 
bearing zone, the wells bailed dry after removing approximately one and one-half casing 
volumes. Specific conductance and pH measurements were monitored during well purging 
to ensure that evacuation procedures produced representative ground-water quality samples. 

5.7 Ground^Water Sample Collection and Handling 

A clean stainless steel bailer was used to collect the ground-water samples. The 
rope used to lower the bailer into each well was dedicated to that well. The stainless steel 
bailer was decontaminated prior to use at each well location. Decontamination procedures 
consisted of washing the bailer in a water/detergent solution and rinsing with tap water and 
then distilled water. 

The stainless steel bailer was slowly lowered into each well to collect the ground
water sample. Water produced from the well was not unnecessarily agitated during 
sampling. The water was transferred directly from the sample bailer to the appropriate 
sample containers. Samples to be potentially analyzed for dissolved metals were transferred 
to a barrel filter unit and pressurized through a 0.45 pm filter with nitrogen gas before filling 
the sample containers. Clean sample containers with appropriate preservatives were 
provided by the laboratory. The containers and preservatives were prepared in accordance 
with EPA (SW-846) protocol. 

The casing in Well SK-11 was bent and did not allow the stainless steel sample bailer 
to.reach total depth of the well; however, the well casing appeared to be intact. A peristaltic 
pump with clean flexible tubing was used to purge and sample Well SK-II. The pump was 
set at a low flow rate to minimize agitation. The sample containers were filled directly frorn 
the discharge end of the tubing. The discharge end of the tubing was fitted with an in-line 
(0.45 micron) filter to collect samples for potential dissolved metals analysis. 
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Blind duplicate samples were collected at a frequency of one per ten investigative 
samples and submitted to the laboratory for QA/QC, in accordance with the requirements of 
the QAPjP. Additionally, one set of trip and field blanks were submitted with the ground
water samples for QA/QC. The trip blank was prepared by the laboratory using reagent 
water. The trip blank accompanied the sample cooler holding the VOC sample containers 
throughout the field sampling activities and during transport to and from the laboratory. Field 
blanks were prepared by pouring distilled water (used for decontamination) directly into 
laboratory provided sample containers. 

Two sets of equipment blanks were prepared and submitted for analysis for QA/QC 
purposes. One set was prepared by pouring distilled water through the sample bailer and 
barrel filter prior to transferring to the sample containers. The second set was prepared by 
transferring distilled water from the discharge end of the peristaltic pump tubing and in-line 
filter into the sample containers. 

The sample containers were labeled and immediately placed into opaque coolers, 
packed with ice. The samples were delivered within 48 hours to the S-K Environmental 
Laboratory, Elk Grove Village, Illinois, for chemical analysis. COC/SAR forms were 
completed and accompanied the samples to the laboratory. 

5.8 Laboratory Analvsis 

Each ground-water sample was analyzed for VOCs by Method 8240, SVOCs by 
Method 8270, and total metals by the respective 6000/7000 series Methods. In addition, 
those samples, in which total metals concentrations exceeded ground-water standards, were 
subsequently analyzed for dissolved metals. As requested by I EPA, all constituents on the 
8240 and 8270 analytical lists in SW-846 were analyzed. The laboratory was instructed to 
meet the respective EQLs listed in SW-846 for each of the specified analytical methods and 
to follow the level of QA/QC effort established in the QAPjP. An evaluation of QA/QC data 
for the ground-water sample analyses is presented in Appendix C of this Phase I I/I 11 RFI 
Report. The RFI Phase III ground-water assessment results are presented in Chapter 7.0. 
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CHAPTER 6.0 

PHASE II SOIL INVESTIGATION RESULTS 

The Phase II soil sampling program at the S-K Dclton Recycle Center was conducted 
on May 30 through June 7,1996. Soil sampling locations were proposed in the Phase ll/lll 
Workplan based on S-K knowledge of the site and previous investigation results. The 
purpose of the Phase II soil sampling program was to evaluate the lateral and vertical extent 
of facility-related impacts, which may be associated with the designated SWMUs. 
Photodocumentation and field documentation forms for the Phase II activities are presented 
in Appendices G and H, respectively. 

6.1 Litholocic Descriptions 

The lithology encountered during the Phase II soil sampling was consistent with the 
lithology described during previous investigations. The borehole logs for the Phase II 
investigation are presented in Appendix B of this report. In summary, the lithology at the 
Dolton facility consists primarily of sand/gravel fill from ground surface to a depth of 
approximately 4.5 fl-bgs. The fill extended to 10.5 ft in the east-central portion of the fadlity 
(Boring LE-3). Gray/brown silty clay underlies the fill and was continuous to total depth of 
the soil borings. A minor silty-sand interval occurred in borings located on the northern 
portions of the facility (LE-2, VB-1, VB-2, LE-10 and MW-6) and in borings at the southern 
end of the facility (VB-3 and VB-5). The silty-sand interval was found at depths ranging from 
the 22 to 24 ft-bgs and the 24 to 26 ft-bgs sample intervals. 

6.2 Geotechnical Sample Results 

S-K submitted representative soil samples to be analyzed for geotechnical and 
physical parameters. The geotechnical analyses were conducted to provide site-specific 
information that may be useful in evaluating the potential rate of migration of constituents in 
soil or ground water. The physical parameter and geotechnical analytical results and 
COC/SAR forms are presented in Appendix I. 

Twelve samples were submitted for grain size distribution, Atterberg limits, bulk 
porosity, bulk density, moisture content and organic content analyses. Four samples 
collected with a Shelby tube sampler were submitted for falling head permeability in addition 
to the above analyses. A sufficient number of samples were collected and analyzed to 
characterize the physical and geotechnical properties of sediments across the site. As 
described in Chapter 4.0, the intervals selected for falling head permeability were within the 
shallow saturated zone, and in the interval immediately beneath the shallow saturated zone. 

The laboratory permeability results ranged from 7.3 X 10 ® cm/sec, in the sample 
collected from within the saturated zone [Boring LE-8(10-12)] to 9.4 X 10 ® cm/sec in the 
sample collected from the interval beneath the saturated zone [Boring VB-5(22-24)]. The 
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sample collected from Boring LE-8 may not be truly representative of the hydraulic 
conductivity. The laboratory indicated that there was a vertical sand stringer present in this 
sample, which would influence the hydraulic conductivity for the falling head permeability 
test. The actual hydraulic conductivity is expected to be lower than the results reported. The 
range of other hydraulic conductivities determined (9.4 x 10 ® cm/sec to 1.8 x 10'® cm/sec) 
are considered to be representative of subsurface conditions at the site. 

6.3 Soil Qualitv Results - Field Screening 

During the Phase II soil boring activities, an aliquot of each sample interval was 
reserved for field screening. The field screening procedures were presented in Chapter 4.0 
of this report. The TOV measurements from the 10.6 eV lamp and 11.8 eV lamp PIDs were 
recorded on the boring logs. The boring logs are presented in Appendix B. The lateral and 
vertical extent soil boring locations are shown on Figure 4-1. 

Low headspace TOV concentrations were detected in samples from some of the 
lateral extent borings; however, the results were generally less than 20 ppm. Based on 
experience, measured headspace TOV concentrations of less than 20 ppm are generally 
typical of instrument background and/or associated with non-detectable or low concentrations 
of target VOCs. Therefore, none of the lateral extent borings were discontinued due to 
elevated TOV results. The 4 to 6 ft-bgs interval sample from Boring LE-10 exhibited elevated 
TOV readings; this boring was installed (at the request of lEPA) between the Central 
Investigation Area and the East Field Investigation Area. 

Slightly elevated headspace TOV measurements (<150 ppm) were detected over the 
4 to 6 ft-bgs and 9 to 11 ft-bgs samples from vertical extent borings VB-5 and VB-8, 
respectively. The 8 to 10 ft-bgs, 13 to 15 ft-bgs and 22 to 24 ft-bgs samples from boring 
VB-3 exhibited elevated headspace TOV readings (>150 ppm). Appropriate samples were 
submitted for laboratory analyses to confirm the field screening results. 

6.4 Soil Qualitv Results - Laboratory Analvsis 

The results of the May/June 1996 Phase II RFI soil sampling are presented in this 
section. A total of 49 soil samples, including duplicates, were collected from 11 lateral 
extent borings and nine vertical extent borings and submitted for laboratory analysis. 
Laboratory analytical reports and COC/SAR forms are presented in Appendix J. A quality 
assurance review of the data is presented in Appendix C. The Phase II RFI soil quality data 
includes the analytical results from samples collected from lateral (shallow) extent borings 
placed at the perimeter of Investigation Areas and vertical extent borings from within 
Investigation Areas. 

6.4.1 Soil Qualitv Evaluation Criteria 

In accordance with Condition 17 of the February 21, 1996 lEPA approval letter, the 
Phase II soil quality results have been compared to the lEPA Tiered Approach to Cleanup 
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Objectives (TACO) guidance, April 1996 version. For most constituents, the most 
conservative soil Tier I Cleanup Objective is the level listed for the protection of ground 
water pathway. Therefore, classification of the shallow ground water at the site is 
important for the selection of appropriate soil quality evaluation criteria. 

S-K has previously presented a rationale that the shallow ground water in the 
area should be appropriately classified as a Class II ground water. The rationale was 
presented in the "RFI Phase II Extent of Release Assessment Report, Safety-Kleen Corp. 
Strip of Property, Barker Chemical No. 2 Area, Dolton, Illinois," which was submitted to 
lEPA on September 14, 1996. The same ground-water classification information which 
was presented in the Barker report, should be directly applicable to the Dolton facility. 
As discussed in the Barker report, shallow ground water does not appear to satisfy the 
criteria for Class I (Potable Resource Groundwater) as specified in 35 lAC 620.210(a). 
The Illinois Class I ground-water criteria are: 

1. Ground water located 10 feet or more below the land surface; and 

2. Within the minimum setback of a potable water well; or 

3. Within unconsolidated sand and/or gravel more than 5 feet in thickness; 
or 

4. Within sandstone (> 10 feet thick) or fractured carbonate (>15 feet 
thick); or 

5. Within any geologic unit capable of a sustained ground-water yield of 
150 gallons per day or more from a thickness of 15 feet or less (12 inch 
borehole); or 

6. Within any geologic unit with a hydraulic conductivity of 1 x lO '* cm/sec 
or greater as determined using a permeameter, slug, or pump test. 

Based on the previous investigation results (Chapter 3.0) and observations of the 
onsite geologists during the Phase ll/lll investigation, the depth to ground water was 
between 2 to 5 ft-bgs. 

The results of a well records search were presented in the Phase I Workplan 
(dated March 4, 1994). One permitted domestic water well was identified during the 
records search. As stated in the Phase I Workplan, this well is reported to be located 
1,300 feet to the east of the Barker Chemical No. 2 Area; greater than the minimum 
setback distance for a potable water well (400 feet). The Dolton facility is located 750 
feet south of the Barker strip; therefore, the domestic well is located at least 1500 feet 
northeast of the Dolton facility. It is not known whether the well is currently in use, or 
has been plugged/abandoned. 

The lithology at the Dolton Recycle Center is predominantly clay. Regional 
information and results from the site specific Phase ll/lll RFI conducted at the Dolton 
Recycle Center indicate that the clay in the area extends to a depth of approximately 
45 ft-bgs. Regional hydrogeological information was presented in the Phase I RFI 
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Workplan (dated March 4, 1994). The Phase II soil boring logs, (Appendix B) document 
that no sand and gravel intervals greater than 5 feet in thickness have been identified 
beneath the site. 

Hydraulic conductivity measurements (falling head permeability results) from 
shallow saturated soil samples were collected as part of the Phase ll/lll RFI. The results 
are consistent with previous hydraulic conductivity data from the site. The data indicate 
sediments in the shallow water bearing zone exhibit hydraulic conductivities ranging 
from 7.3 x 10"® [LE-8 (8-10)] cm/sec to 1.3 x 10"® cm/sec [LE-9 (10-12)]. As stated in 
Section 6.2, the hydraulic conductivity results for Boring LE-8(8-10) may not be 
representative of actual site conditions. 

Because the upper water bearing zone at the Dolton facility does not satisfy any 
of the lEPA criteria for Class I, S-K believes that the shallow ground water may be 
characterized as Class II (General Resource). Therefore, S-K has used the lEPA Tier I 
Cleanup Objectives for protection of Class II ground water to evaluate the soil quality 
results. 

6.4.2 Lateral Extent Soil Qualitv Results 

The purpose of the Phase II lateral extent investigation was to determine the 
horizontal limits of potential impacts in shallow soils and/or soil quality at the perimeters of 
the Investigation Area boundaries. Soil samples were collected in accordance with the 
approved Workplan, as discussed in Chapter 4.0. Soil samples submitted for laboratory 
analysis were selected from intervals where impacts were most likely to be detected (i.e. 
gravel fill/clay interface). Soil samples were also submitted from beneath the saturated zone. 
The Phase II soil analytical results are summarized in tables 6-1 through 6-4 and shown on 
Figure 6-1. 

The concentrations of all detected constituents were below the respective Tier 1 
CUOs. Minor concentrations of organic constituents were detected in some of the Phase II 
lateral extent soil samples. The VOCs detected included acetone, methylene chloride 
chlorobenzene, 4-methyl-2-pentanone, and dichlorobenzenes. The SVOCs detected 
included the dichlorobenzenes, phenol, naphthalene, di-n-octyl phthalates and butyl benzyl 
phthalate. The concentration of di-n-octyl phthalate detected was 29.880 mg/kg [at LE-8 
(4-6)]. The TACO guidance indicates that the physical and chemical properties of di-n-octyl 
phthalate are such that migration to ground water is not a rate of concern at any 
concentration. PCBs were not detected in any of the 10 samples analyzed from the vicinity 
of the East Field. 

Barium was detected in the TCLP extract of each of the Phase II lateral extent 
samples; however, the detected concentrations were below the Tier 1 CUOs. No other 
TCLP metals were detected in the lateral extent samples. 

None of the detected constituents exceed the Tier 1 CUOs in any of the lateral extent 
soil samples. Therefore the lateral extent of soil impacts has been defined and appears to 
be limited to the immediate vidnity of the SWMUs. 
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Table 6-1. Soil Quality Data Summary VOCs, Phase ll/lll RFI, Safety-Kleen Recycle Center, Dclton, lllincis (6/96). 

Sample ID Interval Date Acetone 
(mpflrg) 

Chloro-
Benzene 
(mgAcg) 

1,2-Diehlaro 1.3-Dichloro- 4-Methyl-2-
benzene benzene Pentanone 
(mgAg) (mqTtfl) (mp7<g) 

Methylene 
Chloride 
(mg/kg) 

Toluene 
(mg/kg) 

All Others 
(mg/kg). 

LE-1 (2-4) snme ND{0.1) ND(0.005) ND(0.005) ND(0.005) ND(0.O5) 0.013 ND(0.005) ND 
LE-1 (18-20) 5/30/96 ND(O.I) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 

LE-2 (4-6) 5/30/96 ND(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 
LE-2 (18-20) 5730/96 ND(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0 05) ND(0.05) ND(0;05) ND 

LE-3 (20-22) 501/96 ND(0.1) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND 

LE-4 (4-6) 501/96 ND(O.I) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND 
LE-4 (18-20) 5731/96 ND(0,1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 

LE-5 (2-4) 501/96 0.101 ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 
I.E-5 (18-20) 501/96 ND(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.Q5) ND 

LE-6 (4-6) 673/96 ND(0.1) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND 
LE-6 (18-20) 673/96 ND(0.1) ND(0.005) ND(0.005) ND(0.005) Nb(0.05) ND(0.005) ND(0.005) ND 

LE-7 (4-6) 6/5/96 ND(0.1) ND(0.02S) ND(0.025) ND(0.025) ND(0.05) ND(0.025) ND(0.025) ND 
LE-7 (18-20) 6/5/98 ND(0.1) ND(0.05) ND(0.05) ND(0.b5) Nb(0.05) ND(0.05) ND(0.05) ND 
LE-7 Dup (18-20) 6/5^6 ND(0.1) N0(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 

LE-8 (4-6) 6/7/96 0.183 0.088 0.143 0.311 ND(0.05) ND(0.05) ND(0.05) ND 
LE-8 (18-20) 6/7/96 ND(0.5) ND(0.25) ND(0.25) ND(0.25) ND(b.5) ND(0.25) ND(0.25) ND 

LE-9 (2-4) 6/7/96 ND(O.I) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND 
LE-9 (18-20) 677/96 0.2 ND{0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 
LE-9 (22-24) 6/7/96 ND(0.5) ND{0.25) ND(0.25) ND(0.25) ND(b.5) Nb(0.25) ND(0.25) ND 

LE-10 (4-6) 6/6/96 0.467 ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) NO 
LE-10 (18-20) 6/6/98 0.212 ND(0.05) ND(0.05) ND(0.05) 0.08 ND(0.05) ND(0.05) ND 
LE-10 (24-26) 6/6/96 ND(0.5) ND(0.25) ND(0.25) ND(0.25) ND(0.5) Nb(0.25) ND(0.25) ND 

VB-1 (20-22) 6/6/96 0.723 ND(0.25) NO(0.25) ND(0.25) ND(0.5) ND(0.25) ND(0.25) ND 
VB-1 (24-2« »6»6 0.747 ND{0.25) ND(0.25) ND(0.25) ND(0.5) ND(0.25) ND(0.25) ND 

VB-2 (20-22) SI30I96 ND(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 
\/B-2 (25-27) 5/30/96 ND(1) ND(0.25) ND(0.25) ND{0:25) ND(0.5) ND(0.25) Nb(0.25) ND 

VB-3 (22-24) 6/3/96 ND(0.1) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND 
VB-3 (32-34) 673fl6 ND(0.1) ND(0.05) ND(0.05) ND(0.05) 0.066 ND(0.05) 0.102 ND 
VB-3 (34-36) 6/3fl6 Nb(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.b5) ND 
VB-3 (36-38) 6/3/96 0.26 ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) 0.028 ND 

VB-4 (22-24) 6/4/96 ND(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 
VB-4 (26-28) 6/4^6 ND(1) Nb(0.25) ND(0.25) ND(0.25) ND(0.5) ND(0.25) ND(0.25) ND 
VB-4 Dup (22-24) 6/5/98 ND(0.1) ND(b.05) N0(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.b5) ND 
VB-4 Dup (26-28) 6»96 ND(0.1) ND{6.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 

VB-5 (20-22) 677/96 0.158 ND(0.05) ND(0.05) ND{0.05) ND(0.05) ND{0.05) ND(0.05) ND 
VB-SOup (20-22) 677/96 0.115 ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND{0.05) ND(0.05) ND 
VB-5 (24-26) 677/96 ND(0.5) ND(0.25) ND(0.2) Nb(0.25) ND(0.5) ND(0.25) ND(0.25) ND 

VB-6 (20-22) 6/4A6 .ND(1) ND(0.25) ND(0.25) ND(0.25) ND(0.5) ND(0.25) ND(0.25) ND 
VB-6 (24-26) 6/4/96 ND(0.1) ND(O.OS) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 
VB-6 Dup (20-22) 6»96 ND(O.I) ND(0.05) ND(0.05) ND(0.05) Nb(0.05) ND(0.05) ND(0.05) ND 

VB-7 (20-22) 6m»6 ND(0.1) ND(0.05) N0(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 
VB-7 (24-26) 6/6/96 ND(0.5) ND(0.25) ND(0.25) ND(0.25) ND(0.5) ND(0.25) ND(0.25) ND 

VB-8 (24-26) 6ffira6 0.124 ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) 0.055 ND 
VB-8 (30-32) 6»96 ND(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) 0.118 ND 
VB-8 (34-^ 6/SS6 ND(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 

VB-9 (22-24) 6/4»6 ND(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 
VB-9 (2^28) 6/4/96 ND(1) ND(0.25) ND(0.25) ND(0.25) ND(0.5) ND(0.25) ND(0.25) ND 

MW-6 (4-6) 6/5«6 ND(0.1) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 
MW-6 (20-22) 6/5/96 ND(O.I) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND(0.05) ND 

TnpBlankA (-) 6/4/96 ND(O.I) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND 
Trip Blanks (-) 6/4/96 ND(0.1) ND(0.005) N0(0.005) ND(0.005) ND(0.05) ND(0 005) ND(0.005) ND 

lEPACUO (11) 8 3.0 55 7 12.5 4.5 0-1 -
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Table 6-2 Soil Quality Data Summary. SVCXDs, Phase li/lll RFI. Safety-Kleen Recycle Center, Oolton, Illinois (6/96) 

1.2-Di- 1.3-Di- 1,4-Di-
Butyl Benzyl chloro- chloro- chloro- Di-n-octyl- 2-Methyi-

1.2.4-
Trichloro-

SamplelD Interval Date Phthalate benzene benzene benzene phttialate naphthalene Naphttialene Phenol benzene All Others 
(mo/kg) (mgfloj) (mgfltg) (mgfltg) (mgfltg) (mo/kd) (mg/kg) (mgflcg) (mgAg) (mg/kg) 

LE-1 (2-4) 5nOI96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
LE-1 (18-20) snorae ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.68) NO(0.66) ND(0.66) ND{0.66) ND(0.66) ND 

LE-2 (4-6) 5raos6 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
LE-2 (18-20) 5130196 2.06 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

LE-3 (20-22) 501/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

LE-4 (4-6) 5rai/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
LE-4 (18-20) 5fl1/96 ND(0.ffi) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

LE-5 (2-4) 5fl1/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.68) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
LE-5 (18-20) 501/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

LE-6 (4-6) 673/96 ND(0.66) NO(Q.66) ND(0.66) ND(0.66) NO(0.68) ND(0.66) ND{0.66) ND(0.66) ND(0.66) M) 
LE-6 (18-20) 6/3/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

LE-7 (4-6) 6/5/96 ND(0.66) N0(0.66) ND(0.66) ND(0.66) ND(0.66) ND(a.66) ND(0.66) ND(0.66) ND(0.66) ND 
LE-7 (18-20) 6/5/96 ND(0.66) ND(0.66) ND(0.68) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) Nb(a.66) ND 
LE-7 Dup (18-20) 61506 ND(0.66) ND(0.66) ND{0.66) ND(0.66) ND(0.66} ND(0.66) ND(0.66) ND(0.66) Nb(0.66) ND 

LE-8 (4-6) 6/7/96 ND(0.66) ND(0.66) 1.69 6.57 29.88 ND(0.66) ND(0.66) 7.33 7.45 ND 
LE-8 (18-20) 6/7/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

LE-9 (2-4) 6/7/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
LE-9 (18-20) 6/7/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
LE-9 (22-24) 6/7/96 Nb(0.66) ND(0.66) ND(0.66) ND(0.68) ND{0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

LE-10 (4-6) 6/6/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66} 0.99 ND(0.66) ND(0.66) ND 
LE-10 (18-20) 6/6/96 Nb(0.66) ND(0.66) NO(0.66) ND(0.66) ND{0.66) ND(D.66) ND(0.6E) ND(0.66) NO(0.66) ND 
LE-10 (24-^ 6/6/% Nb(6.66) ND(6.66) ND(0.68) ND(0.68) N0(0.66) ND(0.66) ND(0.66) ND(0.66) NO(0.66) ND 

VB-1 (20-22) 6/6/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(a.66) ND(0.66) ND 
VB-1 (24-26) 6/6/96 ND(0.66) Nb(0.66) Nb(0.66) ND(0.66) ND(0.66) 0.66 ND(0:66) ND(0.66) ND(0.66) ND 

VB-2 (20-22) Sf30l96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND{0.66) ND(0.66) ND(0.66) ND 
VB-2 (25-27) SrXMB ND{0.66) ND(0.66) Nb(0.%) ND(0.66) Nb(0.66) ND(0.66) ND{0.66) ND(0.66) ND(0.66) ND 

VB-3 (22-24) 6/3/96 ND(G.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
VB-3 (32-34) 613196 1.13 ND(0.66) ND(0.66) ND(0.66) ND(0.66) Nb(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
VB-3 (34-36) 613196 ND{0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.%) ND(0.66) ND(0.66) ND(0.66) ND 
VB-3 (36-38) 60I96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.%) ND(0.66) ND(0.66) ND(0.66) ND 

VB-4 (22-24) 6/4/96 ND(0.66) ND(0.66) N0(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
VB-4 (26-28) 6/4/96 ND(0,66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(6.66) ND(0.66) ND(0.66) ND 
VB-4 Dup (22-24) 6/5/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) Nb(0.66) Nb(0.66) ND(0.66) ND(0.66) ND 
VB-4 Dup (26-28) 6/5/96 ND(0.66) ND(0.66) ND(0.66) N0(0.66) ND(0.66) ND(0.66) ND(6.^ Nb(0.66) ND(0.66} ND 

VB-5 (20-22) 6/7/96 ND(0,66) ND(0.66) ND(0.B6) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
VB-5 Dup (20-22) 6/7/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND<0.66) ND 
VB-5 (24-26) 6/7/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) NO(0.66) ND(0.66) ND(0.66) Nb(0.66) ND 

VB-6 (20-22) 6/4/96 ND(0.66) NO(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
VB-6 (24-26) 6/4/96 ND(0.66) ND(a.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
VB-6 Dup (20-22) 615196 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66] ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

VB-7 (20-22) 6/6/96 ND(0,66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
VB-7 (24-26) 616196 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

VB-8 (24-26) 6/5/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
VB-8 (30-32) 615196 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) Nb(0.66) Nb(b.66) ND(0.66) NO(0.66) ND 
VB-8 (34-36) 615196 ND(0.66) ND(0.66) t4D(0.66) ND(0.66) ND(0.66) ND(0.66) ND(().6e) ND(0.66) Nb(0.66) ND 

VB-9 (22-24) 6/4/96 ND(0.66) ND(0.66) ND(0.66) ND(D.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) NO(0.66) ND 
VB-9 (26-28) 6/4/96 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND{0.66) ND(0.66) ND(6.66) ND(0.66> Nb<0.66) ND 

MVI/-6 (4-6) 615196 ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND(0.66) ND 
MW-6 (20-22) 6/5/96 ND(0.66) ND(0.66) ND(0.66) Nb(0.66) ND(0.66) Nb(0.66) ND(0.66) ND(0.66) ND(0.66) ND 

lEPACUO (II) 

lEPACUO (II) lEPA Clean-Up Objective listed in the Tiered Approach to Cleanup Objectives (TACO) guidance - April 1996 version. Values 
listed above are derived from tier 1. migration to Class II ground water. 
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Table 6-3. Soil Quality Data Summary, Polychlorinated Biphenyls (PCBs), Phase ll/lll RFI, 
Safety-Kleen Corp. Recycle Center, Dolton, Illinois (6/96). 

Sample 
Total PCBs 

(mg/kg) 

LE-1 (2-4) ND(I.O) 
LE-1 (18-20) ND(I.O) 

LE-2 (4-6) ND(I.O) 
LE-2 (18-20) ND(1.0) 

LE-10(4-6) ND(I.O) 
LE-10 (18-20) ND(I.O) 

VB-1 (20-22) ND(I.O) 
VB-1 (24-26) ND(I.O) 

VB-2 (20-22) ND(I.O) 
VB-2 (25-27) ND(I.O) 

Note: Samples from the East Field Investigation Area (oniy), were anaiyzed for PCBs. 
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Table 6-4. Soil Quality Data Summary, TCLP Metals, Phase 
Recycle Center, Dolton, Illinois (6/96). 

RFI, Safety-Kleen 

Sample ID Interval Date Barium, Total Cadmium, Total Lead, Total Mercury, Total 
(ft-bgs) (mg/L) (mg/L) (mg/L) (mg/L) 

LE-1 (2-4) 5/30/96 0.379 ND(0.05) ND(0.4) ND(0.0008) 
LE-1 (18-20) 5/30/96 0.8065 ND(0.05) ND(0.4) ND(0.0008) 

LE-2 (4-6) 5/30/96 0.6275 ND(0.05) ND(0.4) ND(0.0008) 
LE-2 (18-20) 5/30/96 0.5385 ND(0.05) ND(0.4) ND(0.0008) 

LE-3 (20-22) 5/31/96 0.798 ND(0.05) ND(0.4) ND(0.0008) 

LE-4 (4-6) 5/31/96 0.485 ND(0.05) ND(0.4) ND(0.0008) 
LE-4 (18-20) 5/31/96 0.8145 ND(0.05) ND(0.4) ND(0.0008) 

LE-5 (2-4) 5/31/96 0.5695 ND(0.05) ND(0.4) ND(0.0008) 
LE-5 (18-20) 5/31/96 0.769 ND(0.05) ND(0.4) ND(0.0008) 

LE-6 (4-6) 6/3/96 0.651 ND(0.05) ND(0.4) ND(0.0008) 
LE-6 (18-20) 6/3/96 0.945 ND(0.05) ND(0.4) ND(0.0008) 

LE-7 (4-6) 6/5/96 1.133 ND(0.05) ND(0.4) ND(0.0008) 
LE-7 (18-20) 6/5/96 0.817 ND(0.05) ND(0.4) ND(0.0008) 
LE-7 Dup (18-20) 6/5/96 0.719 ND(0.05) ND(0.4) ND(0.0008) 

LE-8 (4-6) 6/7/96 0.32 ND(0.05) ND(0.4) ND(0.0008) 
LE-8 (18-20) 6/7/96 0.689 ND(0.05) ND(0.4) ND(0.0008) 

LE-9 (2-4) 6/7/96 0.354 ND(0.05) ND(0.4) ND(0.0008) 
LE-9 (18-20) 6/7/96 0.331 ND(0.05) ND(0.4) ND(0.0008) 
LE-9 (22-24) 6/7/96 0.71 ND(0.05) ND(0.4) ND(0.0008) 

LE-10 (4-6) 6/6/96 0.701 ND(0.05) ND(0.4) ND(0.0008) 
LE-10 (18-20) 6/6/96 0.629 ND(0.05) ND(0.4) ND(0.0008) 
LE-10 (24-26) 6/6/96 0.38 ND(0.05) ND(0.4) ND(0.0008) 

VB-1 (20-22) 6/6/96 0.857 ND(0.05) ND(0.4) ND(0.0008) 
VB-1 (24-26) 6/6/96 0.417 ND(0.05) ND(0.4) ND(0.0008) 

VB-2 (20-22) 5/30/96 0.67 ND(0.05) ND(0.4) ND(0.0008) 
VB-2 (25-27) 5/30/96 0.361 ND(0.05) ND(0.4) ND(0.0008) 

VB-3 (22-24) 6/3/96 0.604 ND(0.05) ND(0.4) ND(0.0008) 
VB-3 (32-34) 6/3/96 0.923 ND(0.05) ND(0.4) ND(0.0008) 
VB-3 (36-38) 6/3/96 1.028 ND(0.05) ND(0.4) ND(0.0008) 
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Table 6-4. Soil Quality Data Summary. TCLP Metals, Phase ll/lll RFI, Safety-rKleen 
Recycle Center, Dolton, Illinois (6/96). 

Sample ID Interval Date Barium, Total Cadmium, Total Lead, Total Mercury, Total 

VB-4 (22-24) 6/4/96 0.82 ND(0.05) ND(0.4) ND(0.0008) 
VB-4 Dup (22-24) 6/5/96 0.81 ND(0.05) ND(0.4) ND(0.0008) 
VB-4 (26-28) 6/4/96 0.542 ND(0.05) ND(0.4) ND(0.0008) 
VB-4 Dup (26-28) 6/5/96 0.76 ND(0.05) ND(0.4) ND(0.0008) 

VB-5 (20-22) 6/7/96 0.675 ND(0.05) ND(0.4) ND(0.0008) 
VB-5 Dup (20-22) 6/7/96 0.719 ND(0.05) ND(0.4) ND(0.0008) 
VB-5 (24-26) 6/7/96 0.882 ND(0.05) ND(0.4) ND(0.0008) 

VB-6 (20-22) 6/4/96 0.319 ND(0.05) ND(0.4) ND(0.0008) 
VB-6 Dup (20-22) 6/5/96 0.383 ND(0.05) ND(0.4) ND(0.0008) 
VB-6 (24-26) 6/4/96 0.832 ND(0.05) ND(0.4) ND(0.0008) 

VB-7 (20-22) 6/6/96 0.639 ND(0.05) ND(0.4) ND(0.0008) 
VB-7 (24-26) 6/6/96 0.582 ND(0.05) ND(0.4) ND(0.0008) 

VB-8 (24-26) 6/5/96 0.733 ND(0.05) ND(0.4) ND(0.0008) 
VB-8 (30-32) 6/5/96 0.751 ND(0.05) ND(0.4) ND(0.0008) 
VB-8 (34-36) 6/5/96 0.682 ND(0.05) ND(0.4) ND(0.0008) 

VB-9 (22-24) 6/4/96 0.947 ND(0.05) ND(0.4) ND(0.0008) 
VB-9 (26-28) 6/4/96 0.76 ND(0.05) ND(0.4) ND(0.0008) 

MW-6 (4-6) 6/5/96 0.54 ND(0.05) ND(0.4) ND(0.0008) 
MW-6 (20-22) 6/5/96 0.717 ND(0.05) ND(0.4) ND(0.0008) 

lEPA CUO(II) 2.0 0.05 0.1 0.01 

lEPA-CUO(ll) lEPA Class II ground-yvater clean-up objectives. Values derived from 
the Tiered Approach to Cleah-Up Objectives (TACO) guidance (April 
1996 version), Appendix B, Table E. CUOs in bold refer to actual 
Class II Ground-Water Standards in lAC Part 620. Concentrations 
presented in mg/L of TCLP extract. 
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collected during the Phase I RFI, the depth to ground water in the shallow perched zone was 
estimated to be 5 ft-bgs. The depth to the water table was verified in the existing monitoring 
wells, and during the Phase ll/lll soil borings/monitoring well installation activities. The 
screened interval was placed at approximately 5 to 15-ft-bgs in each of the shallow 
monitoring wells. Ten-foot well screens were used, in accordance with Condition 4 of the 
February 21, 1996 I EPA approval letter. 

During the installation of Boring VB-3 in the South Field Investigation Area, a sample 
collected from a sand layer 22 to 24 ft-bgs exhibited elevated headspace TOV 
concentrations. S-K and lEPA agreed to install a temporary well (Well MW-7TD) to intersect 
this sand layer and collect a ground-water sample for laboratory analysis. A 5-foot screen 
interval was selected to ensure that a discrete ground-water sample would be collected from 
the 22 to 24 ft-bgs sand interval. The temporary well screen interval was placed at 20 to 25 
ft-bgs. 

5.3 Monitorinc Well Installation Procedures 

Permanent monitoring wells were constructed in accordance with the approved 
Phase ll/lll RFI Workplan. Boreholes for the monitoring wells were initially installed during 
Phase II activities (Chapter 4.0). The boreholes were installed using a drill rig equipped with 
6.5-inch O.D. HSAs. Following completion of the Phase II soil sampling activities, the 
boreholes were sealed with bentonite chips up to the bottom of the anticipated well total 
depth (15 to 16 ft-bgs). The boreholes were then enlarged using clean/decontaminated 
11.25-inch O.D. HSAs, fitted with a clean plastic bottom plug to prevent intrusion of formation 
materials. After well total depth was reached, the bottom plug was knocked out, and the 
monitoring wells were constructed through the hollow stem of the augers. 

The permanent monitoring wells were constructed with a 4-inch I.D. flush joint, 
threaded Schedule 40 PVC well casing and screen. The 10-foot well screen was factory 
slotted (0.010-inch slot size) with four slots/inch. The wells were completed such that at 
least 70 percent of the well screen was placed below the water table at the time of comple
tion. The annular space adjacent to the screen was filled with appropriately-sized silica sand 
(Global # 8) to a point at least 0.5 feet above the top of the well screen. The filter sand was 
emplaced in 1 to 2-foot lifts to prevent bridging, and ensure adequate filter material around 
the well screen. 

A minimum 2-foot thickness of sodium bentonite pellets was placed in the annular 
space atop the sand filter pack. The bentonite pellets were hydrated following emplacement 
to seal the annular space between the filter pack and ground surface. Approximately 1-fopt 
of bentonite grout was prepared and emplaced on top of the bentonite seal. 

Each well casing (except for Well MW-5) terminated in a flush-to-grade steel 
protective vault and was fitted with a locking J-plug and padlock. Each well was completed 
in a sloping concrete apron pad. The concrete pads were constructed to protect the steel 
vault and facilitate drainage away from the well. 

The surface completion at Well MW-5 (Figure 5-1) consisted of an above ground 
protective riser. A flush mount protective casing was not used at this location due to 
construction activities in the vicinity of Well MW-5 at the time of completion. Well 
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LE-4 5/31/96 (4-6) (18-20) 

VOCs All ND All ND 
SVOCs All ND All ND 

Metols 
Ba 0.485 0.8145 
All Others ND ND 

LE-3 5/31/96 (20-22) 

VOCs ND 
SVOCs ND 
Metals 

Ba 0.798 
All Others ND 

LE-2 5/30/96 (4-6) (18-20) 

VOCs All ND All ND 
SVOCs All ND 

BBP 2.06 
All Others ND 

PCBs ND ND 
Metals 

Bo 0.6275 0.5385 
All Others ND ND 

LE-1 5/30/96 (2-4) (18--20) 

VOCs All ND 
MC 0.013 
All Others ND 

SVOCs All ND All ND 

PCBs ND ND 

Metals 
Ba 0.379 0.8065 
All Others ND ND 

LE-5 5/31/96 (2-4) (18-20) 

VOCs All ND 
A 0.101 
All Others ND 

SVOCs All ND All ND 
Metals 

Ba 0.5695 0.769 
All Others ND ND 

LE-4| 

LE-6 6/3/96 (4-6) (18-20) 

VOCs All ND All ND 
SVOCs All ND All ND 
Metals 

Ba 0.651 0.945 
All Others ND ND 

o 
•• 

LE-7 6/5/96 (+-6) (18-20) (18-20)DUP 

VOCs All ND All ND All ND 
SVOCs All ND All ND All ND 
Metals 

Ba 1.133 0.817 0.719 
All Others ND ND ND 

LE-10 6/6/96 (4-6) (18-20) (24-26) 

VOCs All ND 

A 0.467 0.212 
4M2P ND 0.08 
All Others ND ND 

SVOCs All ND All ND 
N 0.99 
All Others ND 

PCBs ND ND 
Metals 

Ba 0.701 0.629 0.36 
All Others NO ND ND 

EAST FIELD 
INVESTIGATION 

AREA (EFIA) 

NORTHWESTERN 
INVESTIGATION 
AREA (NWIA) 

LE-8 6/7/98 (4-6) (18-20) 

VOCs All ND 
A 0.183 
CB 0.088 
All Others ND 

SVOCs All ND 
1,2-DCB 0.143 
1,3-DCB 0.311 
1.4-DCB 1.21 
DnOP 29880 
P 7.33 
1,2,4-TCB 7.45 
All Others ND 

Metals 
Ba 0.32 0.689 
All Others ND ND 

MW-6 6/5/96 (4-6) (20-22) 

VOCs All ND All ND 
SVOCs All ND All ND 

Metals 
Ba 0.54 0.717 
All Others ND ND 

EXPLANATION 

PHASE II RFI LATERAL 
EXTENT SOIL SAMPLING LOCATION 

SOLID WASTE MANAGEMENT UNIT OR 
AREA OF CONCERN COVERED IN 
PHASE I RFI 
INVESTIGATION AREA COVERED 
IN PHASE ll/lll RFI 

ABBREVIATIONS 

VOCs Volatile Orqanic Compounds 

A Acetone 
CB Chlorobenzene 
MC Methylene Chloride 
4M2P 4-Methyl-2-Pentanone 

SVOCs Semlvolotlle Orqanic Compounds 

BBP Butyl Benzyl Phthalote 
1,2-DCB 1,2—Dichlorobenzene 
1.3-DCB 1,3—Dichlorobenzene 
1,4-DCB 1,4—Dichlorobenzene 
DnOP Di-n—Octylphtholote 
N Nophtholene 
P Phenol 
1.2.4-TCB 1,2,4-TrichlorobBnzene 

Total and Dissolved Metals 

Ba Barium 

ND Not Detected 

N 

160 ft. 
—I 

SCALE 

LE 9 6/7/96 (2-4) (18-20) (22-24) 

VOCs All ND All ND 

A 0.2 
All Others ND 

SVOCs All ND All ND All ND 

Metals 
Bo 0.354 0.331 0.71 
All Others ND ND ND 

REVISIONS 
Date By ¥ 

TriHydro Corporation 
920 Sharidon Streot 

Loromie, Wyoming 82070 

FIGURE 6-1 
LATERAL EXTENT SOIL SAMPLING 

RESULTS. PHASE ll/lll RFI. 
SAFETY-KLEEN CORP. 

RECYCLE CENTER. 
DOLTON. ILLINOIS (June 1996) 
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6.4.3 Vertical Extent Soil Sampling Results 

The vertical extent borings were installed to define the vertical extent of impacts 
where shallow impacts were identified in Phase I. The vertical extent borings were placed 
within Investigation Areas where previous impacts were detected. The results of the vertical 
extent borings are also presented in tables 6-1 through 6-4, shown on Figure 6-2. 

Minor concentrations of VOCs (acetone, toluene and 4 methyl-2-pentanone) and 
SVOCs (butyl-benzyl phthalate and 2 methyl naphthalene) were detected in one or more of 
the Phase II vertical extent soil samples. PCBs were not detected in any of the vertical 
extent soil samples collected in the vicinity of the East Field. Barium was detected in the 
TCLP extract of each of the vertical extent soil samples. No other constituents were 
detected. 

The concentrations of all detected constituents were below the respective Tier 1 
CUOs. Therefore, the vertical extent of soil impacts has been defined and appears to be 
limited to the shallow soils (^20 ft-bgs). 

6.4.4 Phepol/Phthalate Comparisons 

One of the objectives of the Phase II sampling program was to further investigate 
the Phase I detections of phenol and phthalates in several soil samples collected from 18-20 
ft-bgs. As requested in Condition 4 of the August 17, 1995 I EPA approval letter, the vertical 
extent sampling program was designed in part to evaluate whether phenol and phthalate 
concentrations decreased with depth. 

Phenol was not detected in any of the Phase II vertical extent samples. The only 
phthalate compound detected in the vertical extent samples was butyl benzyl phthalate in the 
sample from Boring \/B-3(32-34) at a concentration of 1.13 mg/kg, well below the Tier 1 CUO 
of 340 mg/kg. Butyl benzyl phthalate was not detected in the three other depth intervals 
sampled at this location. 

S-K believes that the phenol and phthalate detections in Phase I soil samples were 
the result of the shrink-wrap plastic that encompass the brass liners used for the hydraulic 
probe rig soil sampler. The phenol/phthalate issue is addressed further in the quality 
assurance report, presented in Appendix 0. The Phase II results confirm that phenol and 
phthalate are not site-related constituents, and in accordance with Condition 4 of the August 
17, 1995 approval letter, no further action appears to be warranted with respect to phenol 
and phthalates. 
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VB-3 6/3/96 (22-24) (32-34) (34-36) (36-38) 

VOCs All ND All ND 
A ND 0.26 
4M2P 0.066 ND 
T 0.102 0.028 
All Others ND ND 

SVOCs All ND All NO All ND 
BBP 1.13 
All Others ND 

Metals NA 
Ba 0.604 0.923 1.028 
All Others ND ND ND 

VB-5 6/7/96 (20-22) (20-22)DUP (24-26) 

VOCs 
A 
All Others 

SVOCs 
Metals 

Ba 
All Others 

All NO 

0.158 
ND 
All ND 

0.675 
ND 

0.115 
ND 
All ND 

0.719 
ND 

VB-2 5/30/96 (20-22) (25-27) 

VOCs All ND All ND 
SVOCs All ND All ND 
PCBs ND ND 
Metals 

Ba 0.67 0.361 
All Others ND ND 

VB-1 6/6/96 (20-22) (24-26) 

VOCs 
A 0.723 0.747 
All Others ND ND 

SVOCs All ND 
2MN 0.66 
All Others ND 

PCBs ND ND 
Metals 

Ba 0.857 0.417 
All Others ND ND 

VB-4 6/5/96 (22-24) (22-24)DUP (26-28) (26-28)DUP 

VOCs All ND All ND All ND All ND 
SVOCs All ND All NO All ND All ND 
Metals 

Ba 0.82 0.81 0.542 0.76 
All Others ND ND ND ND 

VB-4 

SOUTHERN 
INVESTIGATION 

AREA (SIA) 

VB-6 6/5/96 (20-22) (20-22)DUP (24-26) 

VOCs All ND All ND All NO 
SVOCs All ND All ND All ND 
Metals 

Ba 0.319 0.383 0.832 
All Others ND ND ND 

VB-7 6/6/96 (20-22) (24-26) 

VOCs All ND All ND 
SVOCs All ND All ND 
Metals 

Ba 0.639 0.582 
- CENTRAL All Others ND ND 

INVESTIGATION 
AREA (CIA) 

VB-8 6/5/96 (24-26) (30-32) (34-36) 

VOCs All ND 
A 0.124 ND 
T 0.055 0.118 
All Others ND ND 

SVOCs All ND Ail ND All ND 
Metals 

Bo 0.733 0.751 0.682 
All Others ND ND ND 

VB-9 6/4/96 (22-24) (26-28) 

VOCs All ND All ND 
SVOCs All ND All ND 
Metals 

Ba 0.947 0.76 
All Others ND ND 

NORTHWESTERN 
INVESTIGATION 
AREA (NWIA) 

BARKER —1 
CHEMICAL 

ND. 2 'SK' 
PROP, 

VB-51 

nn 
• 
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A 
T 
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HBP 
2MN 
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IN PHASE ll/lll RFI 

ABBREVIATIONS 

Volatile Organic Compounds 

Acetone 
Toluene 

Semivolatile Organic Compounds 

Butyl Benzyl Phtholote 
2-Methylnaphthalene 

Total and Dissolved Metals 
Bo Barium 

NA 
ND 

Not Analyzed 
Not Detected 

N 

160 ft. 
—1 

SCALE 
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CHAPTER 7.0 

PHASE III GROUND-WATER INVESTIGATION RESULTS 

The objectives of the Phase ll/lll RFI ground-water investigation were to determine 
the nature, degree, extent, and potential rate of migration of SWMU-related impacts (if any) 
and confirm the Phase I preliminary ground-water quality results. Ground-water quality was 
monitored at nine newly installed monitoring wells, three existing wells and one temporary 
monitoring well during the Phase ll/lll RFI. The monitoring well locations, depths and 
installation procedures were discussed in Chapter 5.0. This chapter summarizes the results 
from the initial Phase ll/lll RFI ground-water monitoring event (June 1996). A second Phase 
ll/lll monitoring event is scheduled for December 1996; the additional results will be 
presented in a RFI report addendum. 

7.1 Ground-Water Occurrence and Flow 

Ground water occurs at a depth of approximately 1 to 5 ft-bgs in a shallow perched 
zone beneath most of the site. The perched zone occurs in the gravel/sand fill, which 
generally occurs from ground surface to a depth of 4.5 ft-bgs, to 10.5 ft-bgs in the southem 
portion of the facility. The underlying silty clay appears to be saturated to a depth of 
approximately 10 feet below the base of the fill. As reported in the Phase I RFI the low 
permeability silty clay contacts the underlying Niagaran Dolomite at a depth of approximately 
45 ft-bgs beneath the facility. As discussed in Chapter 6.0, the ground water in the shallow 
perched zone appears to meet the criteria for Class II ground water. 

Fluid levels were measured in the permanent monitoring wells using an electronic 
oil/water interface probe. Well completion information and fluid level data for the June 1996 
monitoring event are presented in Table 7-1. Free-phase hydrocarbon was not detected in 
any of the monitoring wells. The depth to ground water during the June 1996 monitoring 
event occurred between two to six ft-bgs, slightly higher than previous results. A wet spring 
in northem Illinois may have resulted in the slightly higher ground-water elevation. Water 
levels will be measured again during the December 1996 monitoring event. 

The water elevation data were used to create a potentiometric surface contour map 
(Figure 7-1). As shown on Figure 7-1, the shallow ground-water flow was generally toward 
the northeast in June 1996. This result is consistent with the Phase I data and the results 
from other previous investigations performed prior to the RFI. A summary of the previous 
site data was presented in Chapter 3.0 and the RFI Phase ll/lll Workplan. Based on the 
June 1996 fluid level measurements, the estimated hydraulic gradient was 0.006 ft/ft across 
the site in the direction of ground-water flow (gradient measured between wells MW-7 and 
MW-2). 
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Table 7-1. Summary of Monitoring Well Completion Information and Water Level Elevations, Phase ll/lll RFI, 
Safety-Kleen Corp. Recycle Center, Dolton, Illinois (June 1996). 

tl) 

Ground Protective Measuring Elevation of 
Surface Cover Point Depth to Top Depth to Ground-Water 

Elevation Elevation Elevation of Screen Total Depth Ground Water Surface 
Well Date (ft-msl) (ft-msl) (ft-msl) (ft-bmp) (ft-bmp) (ft-bmp) (ft-msl) 

MW-1 6/24/96 591.2 591.20 590.73 4.98 15.22 2.15 588.58 

MW-2 6/24/96 591.1 591.30 590.89 4.83 15.29 3.14 587.75 

MW-4 6/24/96 592.2 592.21 591.86 5.04 15.11 2.06 589.80 

MW-5 6/24/96 594.4 597.12 597.05 8.04 18.28 6.39 590.66 

MW-6 6/24/96 591.6 591.56 591.15 5.00 15.23 4.09 587.06 

MW-7 6/24/96 596.0 595.96 595.49 6.00 16.05 3.16 592.33 

MW-7TD 6/24/96 595.9 ~ 596.62 20.72 26.21 25.59 571.03 

MW-8 6/24/96 593.7 593.70 593.39 5.04 13.54 2.18 591.21 

MW-9 6/24/96 592.5 592.53 592.10 5.08 15.10 2.21 589.89 

MW-12 6/24/96 592.6 592.55 592.27 5.02 15.30 4.29 587.98 

SK-7 6/24/96 591.1 592.73 592.62 6.84 11.99 5.10 587.52 

SK-7D 6/24/96 591.3 592.58 592.51 39.49 44.36 28.62 563.89 

SK-8 6/24/96 589.9 591.53 591.34 6.66 11.71 4.76 586.58 

SK-11 6/24/96 596.0 598.16 597.94 6.27 11.33 4.67 593.27 

ft-bmp = feet below measuring point elevation (measuring point located at top of PVC casing^ north side) 
ft-msl = feet above mean sea level 

h:\projects\s-k\dolton\D32-008\2-T-1.XLS 



SK-11 

MW-1 • 
588.58 

^592 

•• 
o 

EXPLANATION 

MONITORING WELL LOCATION WITH 
RESPECTIVE WATER LEVEL (ft.-msl) 
LINE OF ELEVATION OF POTENTIOMETRIC 
SURFACE (dashed where inferred, ft.-msl) 
SOLID WASTE MANAGEMENT UNIT OR 
AREA OF CONCERN COVERED 
IN PHASE I RFI 
INVESTIGATION AREA COVERED IN 
PHASE ll/lll RFI 

tt 

160 ft. 
i=J 

SCALE 

REVISIONS 

¥ 
TriHydro Corporation 

920 Sheridan Street 
Laramie, Wyoming 62070 

FIGURE 7-1 

POTENTIOMETRIC SURFACE MAP. PHASE 
ll/lll RFI, GROUND-WATER RELEASE 

ASSESSMENT, SAFETY-KLEEN 
CORP. RECYCLE CENTER, 

DOLTON, ILLINOIS (June 1996) 

Drawn By: BW Checked By: CD Scole : 1"=160' | Dote: 6/25/96 Disk Reference: 5KDI5696 | 

7-3 



7.2 Estimation of Rate of Potential Migration 

To estimate a conservative potential rate of constituent migration, a variation of 
Darcy's Law was used to determine ground-water velocity. Using ground-water velocity as 
an estimate for contaminant transport does not take into account the effects of advection, 
dispersion, retardation, adsorption and/or degradation, which would reduce the rate of 
constituent migration. Input parameters for the velocity equation consist of hydraulic 
conductivity, hydraulic gradient, and effective porosity. To estimate a conservative velocity, 
the largest value of the hydraulic conductivity from the shallow saturated zone samples was 
used (7.3 X 10® cm/s at Boring LE-8) as input. Porosity results from the geotechnical 
analysis of sample LE-8 (8-10) was 33.5 %; consistent with the results from other Phase II 
soil samples and previous data. The calculations used to estimate ground-water flow 
velocity are presented in Table 7-2. Based on these calculations, ground-water flow velocity 
and conservative rate of potential contaminant migration may be estimated at approximately 
1.4 ft/year across the facility to the northeast. 

7.3 Ground-Water Qualitv Results 

The ground-water samples, which were collected during the first of two Phase 
RFI monitoring events, were analyzed for VOCs, SVOCs and total/dissolved metals (barium, 
cadmium, lead, and mercury). The data evaluation includes a summary of the constituents 
detected during the June 1996 monitoring event, location of detected constituents, and 
comparisons to Tier 1 ground-water CUOs. 

7.3.1 Lateral Extent Ground-Water Qualitv Results 

The June 1996 ground-water quality results from the shallow monitoring well network 
are summarized in tables 7-3 through 7-5, and shown by location on Figure 7-2. 
Comparisons to Tier 1 CUOs are also presented in the tables. Laboratory data sheets, 
QA/QC reports and COC/SAR forms for the ground-water samples are presented in 
Appendix K. A quality assurance evaluation of the ground-water data is presented in 
Appendix C. 

As shown in tables 7-3 and 7-4, a few VOC and SVOC constituents were detected 
in ground-water samples collected during the June 1996 monitoring event. As shown on 
Figure 7-2, no facility-related organic constituents were detected in any sample collected 
from a perimeter monitoring well. Facility-related constituents were only detected in samples 
collected from wells installed within Investigation Areas. 

Total lead was detected in the sample from Well MW-5 at a concentration of 0.011 
mg/L. The detected total lead concentration exceeded the Class I Ground-Water CUO, but 
did not exceed the Class II CUO. Dissolved lead was not detected in the filtered aliquot of 
this sample. No other total metals were detected in any of the June 1996 ground-water 
samples collected from the shallow permanent monitoring wells. 
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Table 7-2. Ground-Water Velocity Calculations, Phase ll/lll RFI, Safety-Kleen Corp. 
Recycle Center, Dolton, Illinois. 

KL£.8 = 7.3 X 10"® cm/s 

dh/dl = 0.006 

y_K{dhldI) 
n 

^ 10-W.X0.006) ,13^ 10-5 fZ.XixWslyr 
0.35 30.48 cmlft 

= 1.4 ft/yr 

Notes: 
K = hydraulic conductivity ("worst case" hydraulic conductivity obtained 

from geotechnical analysis in the sample from Boring LE-8) 
dh/dl = hydraulic gradient observed at the facility (June 1996). 
V = ground-water velocity 
n = porosity (0.335 obtained from geotechnical results in the sample 

collected from Boring LE-8) 
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Table 7-3. Water Quality Data Summary, VOCs, Phase ll/llll RFI, Safety-Kleerr Recycle Center, Dolton, Illinois (6/95). 

Cis-1,2-
Chloro- ChloiD- Dichloro 1,1-Dichloro Ethyl- 4-Methyl-2-

Sample ID Date Acetone Benzene Benzene ethane ethene ethane tienzene Pentanone Toluene 

1,1,1-
Trlchloro- Trichloro- Vinyl Xylenes, 
ethane ethene Chloride Total Ali Others 

MW-1 6/25/96 ND(0.1) ND(0.005) ND(0.005) ND(0.01) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0.005) ND(0.01) ND(0.005) ND 

MW-2 6/25/96 ND(0.1) ND(0.005) ND(0.005) ND(O.OI) 0.016 ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) 0.009 0.011 ND(0.005) ND 

MW-4 6/25/96 ND(O.I) ND(0.005) ND(0.005) ND(0.01) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND 

MW-5 6/25/96 ND(0.1) ND(0.005) ND(0.005) ND(0.01) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0.005) ND(0.01) ND(0.005) ND 

MW-6 6/25/96 ND(O.I) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND 

MW-7 
MW-7 Dup 

6/25/96 ND(0.1) 0.116 OiOl ND(0.01) 0.006 
6/25/96 ND(O.I) 0.136 ND(0.05) ND(0.05) ND(0.05) 

0.008 
ND(0.05) 

0.155 
0.168 

0.383 
0.336 

330 
314 

ND(0.005) 0.016 ND(0.01) 0.284 
ND(0.05) ND(0.05) ND(0.05) 0.313 

ND 
ND 

MW-7TD 6125/96 ND(0.1) ND(0.005) ND(0.005) ND(0.01) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND 

MW-8 6/25/96 0.102 ND(0.005) ND(0.005) 0.087 ND(0.005) 0.071 ND(0.005) ND(0.05) ND(0.005) 0.008 ND(0.005) ND(O.OI) ND(0.005) ND 

MW-9 
MW-9 Dup 

6/25/96 ND(0.1) 0.007 ND(0.005) ND(0.01) ND(0.005) 
6/25/96 ND(O.I) 0.007 ND(0.005) ND(0.01) ND(0.005) 

0.068 
0.061 

0.091 
0.089 

0.118 
0.108 

0.166 
0.178 

0:009 ND(0.005) ND(O.OI) 0:084 
0.008 ND(0.005) ND(0.01) 0:077 

ND 
ND 

MW-12 6/25/96 ND(0.1) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0 005) ND(0 01) ND(0.005) ND 

SK-7 6/25/96 ND(O.I) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0.005) ND(0.01) ND(0.005) ND 

SK-8 6/25/96 ND(O.I) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0.005) ND(0.01) ND(0.005) ND 

SK-11 6/25/96 ND(O.I) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND 

Trip Blank 1 
Trip Blank 2 
Trip Blank 3 
Trip Blank 4 

6/25/96 ND(O.I) ND(0.005) ND(0.005) ND(0.01) ND(0.005) 
6/25/96 ND(0.1) ND(0:005) ND(0.005) ND(0:01) ND(0.005) 
6/25/96 ND(0.1) ND(0.005) ND(0.005) ND(0;01) ND(0.005) 
6/25/96 ND(0.1) ND(0.005) ND(0.005) ND(0;01) ND(0.005) 

ND(0.005) 
ND(0.005) 
ND(0.005) 
ND(0.005) 

ND(0.005) 
ND(0.005) 
ND(0.005) 
ND(0.005) 

ND(0.05) 
ND(0.05) 
ND(0.05) 
ND(0.05) 

ND(0.005) 
ND(0.005) 
ND(0.005) 
ND(0,005) 

ND(0.005) ND(0.005) ND(O.OI) ND(0.005) 
ND(0.005) ND(0.005) ND(O.OI) ND(0.005) 
ND(0.005) ND(0.005) ND(O.OI) ND(0 005) 
ND(0.005) ND(0.005) ND(O.OI) ND(0.005) 

ND 
ND 
ND 
ND 

EB-1 6/25/96 ND(0.1) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0 005) NP(O.OI) ND(0.005) ND 

EB-2 6/25/96 ND(O.I) ND(0.005) ND(0.005) ND(0.01) ND(0.005) NP(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0.005) ND(O.OI) ND(0.005) ND 

FB 6/25/96 ND(0.1) ND(0.005) ND(0.005) ND(O OI) ND(0.005) ND(0.005) ND(0.005) ND(0.05) ND(0.005) ND(0.005) ND(0:005) ND(O.OI) ND(0.005) ND 

lEPACUO(ll) 0.7 0.025 0.6 - 0.2 3.5 1.0 - 2.5 1.0 0.025 0.01 10 -

lEPA CUO (II) lEPA Class II ground-water clean-up objectlvea. Values derived from the Tiered Approach to Clean-Up Objectlvea (TACO) guidance (April 1996 version). Appendix B, Ta 
CUOs in bold refer to actual Class II Ground-Water Standards In lAC Part 620. 

h;M>raio:miHlloltoiH032 OOSrWATilU-1.XIS\ 



Table 7-4. Water Quality Data Summary, SVOCs, Phase ll/lll RFI, 
Safety-Kleen Recycle Center, Dolton, Illinois (6/96). 

Sample ID Date 2-Methyl phenol 
(mg/L) 

4-Methyl phenol 
(mg/L) 

All Others 
(mg/L) 

MW-1 6/25/96 ND(O.OII) ND(O.OI) ND 

MW-2 6/25/96 ND(O.OII) ND(O.OI) ND 

MW-4 6/25/96 ND(O.OII) ND(O.OI) ND 

MW-5 6/25/96 ND(O.OII) ND(O.OI) ND 

MW-6 6/25/96 Nb(O.OII) ND(O.OI) ND 

MW-7 6/25/96 0.056 0.075 ND 
MW-7 Dup 6/25/96 0.054 0.073 ND 

MW-7TD 6/25/96 - - -

MW-8 6/25/96 ND(O.OII) ND(O.OI) ND 

MW-9 6/25/96 ND(O.OII) ND(O.OI) ND 
MW-9 Dup 6/25/96 ND(O.OII) ND(O.OI) ND 

MW-12 6/25/96 ND(O.OII) ND(O.OI) ND 

SK-7 6/25/96 ND(O.OII) ND(0.01) ND 

SK-8 6/25/96 ND(O.OII) ND(O.OI) ND 

SK-11 6/25/96 ND(O.OII) ND(O.OI) ND 

Trip Blank 1 6/25/96 
Trip Blank 2 6/25/96 — — — 
Trip Blank 3 6/25/96 — — — 
Trip Blank 4 6/25/96 - - — 

EB-1 6/25/96 ND(O.OII) ND(O.OI) ND 

EB-2 6/25/96 ND(O.OII) ND(O.OI) ND 

FB 6/25/96 ND(O.OII) ND(O.OI) ND 

lEPA CUO (II) 0.35 -

lEPA CUO (II) lEPA Class II ground-water clean-up objectives. Values 
derived from the Tiered Approach to Clean-Up 
Objectives (TACO) guidance (April 1996 Version), 

h:\proiects\s-k\dolton\032-008\WATERJ"1 .XLS\Table 7-4 
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Table 7-5. Water Quality Data Summary. Metals, Phase ll/lll RFI, Safety-Kleen 
Recycle Center, Dolton, Illinois (6/96). 

Sample ID Date Barium, Total 
(mg/L) 

Cadmium, Total 
(mg/L) 

Lead, Total 
(mg/L) 

Mercury, Total 
(mg/L) 

MW-1 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

MW-2 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

MW-4 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

MW-5 6/25/96 ND(2) ND(0.005) 0.011/ND(0.0075)' ND(0.002) 

MW-6 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

MW-7 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 
MW-7 Dup 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

MW-8 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

MW-9 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 
MW-9 Dup 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

MW-12 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

SK-7 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

SK-8 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

SK-11 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

EB-1 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

FB 6/25/96 ND(2) ND(0.005) ND(0.0075) ND(0.002) 

lEPA CUO (II) 2.0 0.05 0.1 0.01 

lEPA CUO (II) lEPA Class II ground-water clean-up objectives. Values derived from 
the Tiered Approach to Clean-Up Objectives (TACO) guidance (April 
1996 version), Appendix B, Table E. CUOs in bold refer to actual 
Class II Ground-Water Standards in lAC Part 620. 

^ Represents dissolved lead analysis. 
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MW-7TD 

VOCs All ND 

MW-7/MW-7DUP 

VOCs 
B 0.116/0.136 
CB 0.010/ND 
1.1-DCA O.OOB/ND 
c-1,2-DCE 0.006/ND 
EB 0.155/0.168 
4M2P 0.383/0.336 
T 330/314 
TCE 0.016/ND 
X 0.284/0,313 

SVOCs 
2MP 0.056/0.054 
4MP 0.075/0.073 

Total Metals All ND/AII ND MW-4 

VOCs All ND 
SVOCs All ND 
Total Metals All ND 

MW-12 

VOCs All ND 
SVOCs All ND 
Total Metals All ND 

SK-7 

VOCs All NO 
SVOCs All ND 
Total Metals All ND 

MW-2 

VOCs 
C-1.2-DCE 0.016 
TCE 0.009 
VC 0.011 

SVOCs All ND 
Total Metals All ND 

MW-1 

VOCs All ND 
SVOCs All ND 
Total Metals All ND 

SK-11 

VOCs All ND 
SVOCs All ND 
Total Metals All ND 

MW-8 

VOCs 
A 0.102 
CE 0.087 
1,1-DCA 0.071 
1,1,1-TCA 0.008 

SVOCs All ND 
Total Metals All ND 

MW-1 • 

MW-7TD • 

CZI 
o 

MW-5 

VOCs All NO 
SVOCs All NO 
Total Metals 

Pb 0.011 
Dissolved Metals 

Pb 

MW-9/MW-9DUP 

VOCs 
B 0.007/0.007 
1,1-DCA 0.068/0.061 
EB 0.091/0.089 
4M2P 0.118/0.108 
T 0.166/0.178 
1,1,1-TCA 0.009/0.008 
X 0.084/0.077 

SVOCs All ND/AII ND 
Total Metals All ND/AII ND 

MW-6 

VOCs All ND 
SVOCs All ND 
Total Metals All NO 

IT 
VOCs All ND 
SVOCs All ND 
Total Metals All NO 

VOCs All ND 
SVOCs All ND 
Total Metals All NO 

REVISIONS 

EXPLANATION 

MONITORING WELL LOCATION 

TEMPORARY MONITORING WELL LOCATION 

SOLID WASTE MANAGEMENT UNIT OR 
AREA OF CONCERN COVERED 
IN PHASE I RFI 
INVESTIGATION AREA COVERED IN 
PHASE ll/lll RFI 

ABBREVIATIONS 

VOCs Volatile Organic Compounds 

A Acetone 
B Benzene 
CB Chlorobenzene 
CE Chloroethane 
1,1-DCA 1,1 —Dlchloroethone 
C-1,2-DCE CIs—1,2—Dlchloroethane 
EB Ethyl benzene 
4M2P 4—Methyl—2-Pentanone 
T Toluene 
1,1,1-TCA 1.1,1 —Trlchloroethane 
TCE Trichloroethene 
VC Vinyl Chloride 
X Xylenes 

SVOCs Semlvolatile Organic Compounds 

2MP 2-Methylphenol 
4MP 4-Methylphenol 

Total and Dissolved Metals 

Pb Lead 

ND Not Detected 

N 

160 ft. 

SCALE 

V 
TriHydro Corporation 

920 Sh«ridan Street 
Laramie, Wyoming 82070 

FIGURE 7-2 
GROUND WATER QUALITY 

RESULTS, PHASE ll/lll RFI, 
SAFETY-KLEEN CORP. RECYCLE 

CENTER. DOLTON, ILLINOIS (June 1996) 

^rown^^By^^^CDcJ^^Checked^^^^^^^CD^ Scale : 1'*=160' Dote: 7/31/96 Disk Reference; SKDIG796 
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7.3.2 Vertical Extent Ground-Water Quality Results 

In addition to the ground-water samples collected from the shallow permanent 
monitoring wells, a sample was also collected from a temporary deeper well (Well MW-7TD). 
As described in Chapter 5.0, this well was installed because soil quality results indicated 
potential VOC impacts in a sand interval sampled in Boring VB-3 [sample VB-3 (22-24)]. The 
well (screened 20 to 25 ft-bgs) was installed following a teleconference on June 5 and 6, 
1996 with lEPA. S-K and lEPA agreed to install and monitor the ground-water quality from 
this discrete interval for one sampling event. 

A sample was collected from temporary Well MW-7TD and submitted for analysis of 
VOCs in June 1996. The results are summarized in tables 7-3 and 7-4. No constituents 
were detected in the June 1996 sample collected from this well. Since no constituents were 
identified, S-K has scheduled abandonment of this well for December 1996. As discussed 
in the Quarterly Progress Report dated October 31, 1996, provisions for plugging and 
abandoning this temporary well were coordinated with lEPA during the June 1996 
teleconferences. 

The elevated TOV detected in the headspace of soil sample VB-3 (22-24) may have 
been the result of impacted shallow ground water migrating to the deeper portion of the 
formation during drilling activities. Perched ground-water was encountered during the 
shallow drilling activities at this location, as noted on the boring logs. Additionally, Boring 
VB-3 was installed near the location of shallow soil impacts identified in the Phase I 
Investigation. Benzene and toluene were detected in the shallow from adjacent shallow Well 
MW-7. Based on the absence of target VOCs in the sample from temporary well MW-7TD, 
the extent of the ground-water impacts appears to be limited to the shallow perched water
bearing zone (<15 ft-bgs) beneath the facility. 

7.3.3 Comparison with Phase I Ground-Water Qualitv Results 

The Phase III results were generally consistent with the results of Phase I, which 
indicated the presence of shallow ground-water impacts in the East Field, Southern and 
Central Investigation Areas. During the Phase III investigation fewer constituents were 
detected and the concentrations of similarly detected constituents were less than during 
Phase I. No constituents were detected above Class II CUOs in samples collected from 
wells in the Northwestern and Central Investigation Areas. Vinyl chloride was detected in 
one sample from Well MW-2 (East Reld) and benzene and toluene were detected in samples 
from Well MW-7 (Southem Investigation Area) of the levels above the respective Class II 
CUOs. Additionally, no constituents were detected above the Class II CUOs in samples from 
the wells located at the perimeter of the facility. 

7.3.4 Second Ground-Water Monitorino Event 

As per the Workplan a second ground-water monitoring event is scheduled for mid-
December 1996, subsequent to the submittal of this report. The results from the December 
1996 confirmation monitoring event will be presented in an addendum to this report, on or 
before February 1, 1997. Final conclusions concerning ground-water quality will be 
presented in the addendum. 
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CHAPTER 8.0 

CONCLUSIONS AND FUTURE ACTIVITIES 

S-K has completed the Phase II RFI activities at the Dolton Recycle Center. Phase 
II and the first of two ground-monitoring events necessary to complete Phase III were 
completed in accordance with the approved Workplan (October 13, 1996), and the February 
21, 1996 lEPA approval letter. During the three phases of the RFI, S-K has generated 
considerable information regarding subsurface conditions, the nature, degree and extent of 
soil and ground-water quality impacts and the possible rates of constituent migration. 

8.1 Phase I and Phase II RFI Soil Qualitv Results 

The results of the Phase I and Phase II shallow soil investigations are summarized 
on Figure 8-1. The results of the Phase I RFI indicated target constituents in shallow soil 
samples adjacent to SWMUs at the Dolton Recycle Center. Samples collected during Phase 
I were analyzed for 37 VOCs, 59 SVOCs, PCBs and eight metals, therefore characterizing 
the nature and degree of soil quality impacts in the investigation area. 

The objectives of the Phase II RFI were to define the lateral and vertical extent of soil 
impacts. The constituent concentrations detected during Phase II do not exceed any Tier 
1 migration to Class II ground-water CUOs. Therefore, soil impacts appear to be limited to 
the immediate vicinity of the SWMUs in the East Field, Central and Southern Investigation 
Areas. The deeper soil quality data from the Phase I and Phase II investigations indicate soil 
impacts appear to be limited vertically to the shallow soils (less than 20 ft-bgs). Elevated 
concentrations of facility-related constituents were not detected in samples from the lateral 
extent borings or deep samples from the vertical extent borings. 

8.2 Phase I and Phase III Ground-Water Qualitv Results 

The results of the Phase I and Phase III ground-water investigations are summarized 
on Figure 8-2. Facility-related constituents were detected in the June 1996 samples from 
wells in the East Field, Central and Southern Investigation Areas. These results are 
consistent with the Phase I ground-water investigation in which ground-water impacts were 
detected in the immediate vicinity of some of the target SWMUs. The constituents detected 
during the ground-water investigations were similar to those detected in shallow soil samples 
from the same areas. 

Target constituents were not detected in the June 1996 samples from shallow wells 
located around the perimeter of the Investigation Areas (i.e., between the Investigation Areas 
and property boundaries). The limited extent of ground-water impacts appears to be 
consistent with the low permeability silty-clay materials and flow calculations, which indicate 
low anticipated rates for potential migration. 
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SOUTHERN 
INVESTif>,T!ON 

AREA (SiA) 

CENTRAl. 
INVESTIGATION 

AREA (CIA) 

FF-2 

LE-4| 

NORTHWESTERN 
INVESTIGATION 

S AREA (NWiA) 

N 

0 
1= 

160 ft. 
—I 

SCALE 

ABBREVIATIONS 

VOCs Volatile Organic Compounds 

A Acetone 
B Benzene 
1,2-DCA 1,2-Dichloroethene 
1,1-DOE 1.1-Dichloroethene 
c-1,2-DCE cis-l ,2-Dichloroethane 
t-1,3-DCP trans-1,3-Dichloropropene 
EB Ethyl benzene 
MC Methylene Chloride 
PCE Tetrachloroethene 
T Toluene 
1,1,1-TCA 1,1,1 -Trichloroethane 
1,1,2-TCA 1,1,2-Trichloroethane 
TCE Trichloroethene 
VC Vinyl Chloride 
X Xylene 

SVOCs Semi-Volatile Organic Compounds 

2,4-DMP 2.4-Dimethylphenol 

Total and Dissolved Metals 

Pb Lead 

PCB Polychlorinoted Biphenyl 

ND Not Detected 

o 

EXPLANATION 

PHASE I RFI SOIL SAMPLING LOCATION 

PHASE II RFI LATERAL EXTENT 
SOIL SAMPLING LOCATION 

SOLID WASTE MANAGEMENT UNIT OR 
AREA OF CONCERN COVERED IN 
PHASE I RFI 

INVESTIGATION AREA COVERED 
IN PHASE ll/lll RFI 

FED indicates constituent concentrations 
in shallow soils exceed lEPA Tier 1 
CUOs (Migration to Class II groundwater) 

REVISIONS 
Date By V 

TrlHydro Corporation 
920 Sheridan Street 

Laramie, Wyoming 82070 

FIGURE 8-1 
SUMMARY OF RFI SHALLOW 

SOIL QUALITY RESULTS, 
SAFETY-KLEEN CORP. RECYCLE 

CENTER, DOLTON, ILLINOIS 

Drawn By: BW Checked By: CDW Scale : 1"=160' Date:11/11/96 Disk Reference; SKDIS5SQ 
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1,2-DCA 1,2-Dichloroethene 
1,1-DOE 1,1-Dichloroethene 
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FIGURE 8-2 
SUMMARY OF RFI GROUND

WATER QUALITY RESULTS. 
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CENTER. DOLTON. ILLINOIS 
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S-K believes the SWMU-reiated subsurface impacts occunred prior to purchase of the 
property in 1987. The extent of detected soil and ground-water impacts appear to be limited 
horizontally and vertically. The potential for considerable migration appears to be low, since 
the majority of the SWMU sources that may have contributed to the impacts have been 
removed, excavated, backfilled, paved and/or placed within secondary containment to control 
future releases. In addition, the detected impacts have been relatively contained due to the 
subsurface lithological characteristics and slow ground-water flow. Natural degradation, 
volatilization and adsorption should also limit the migration potential of SWMU-related 
constituents. 

8.3 Future Activities 

In accordance with Condition 7 of the February 21,1996 lEPA approval letter, S-K 
will conduct a second ground-water monitoring event, subsequent to the submittal of this 
report. The second ground-water monitoring event will be conducted in accordance with the 
procedures described in Chapter 5.0. The monitoring event is tentatively scheduled for mid 
December 1996. The results will be used to confirm the initial (June 1996) ground-water 
monitoring results. A summary of the December 1996 monitoring event will be submitted in 
an addendum to this report in accordance with the lEPA approval letter. 

The second ground-water monitoring event will complete the Phase III RFI activities 
at the Dolton facility. Future activities and recommendations will be presented in the Phase 
ll/lll RFI addendum, following confirmation of ground-water quality. Based on the Phase 
11/111 RFI results collected to date, the constituents in soil and ground water at the facility do 
not appear to pose an immediate risk to human health and the environment. Following 
completion of the RFI activities, S-K proposes to work with I EPA to develop an appropriate 
Corrective Action program for the site (if necessary). 
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State of Illinois 

ENVIRONMENTAL PROTECTION AGENCY 

'Mary A. Gade, Director 

217/524-3300 

March 9, 1994 

Mr. Scott Davies 
Safety-Kleen 
1000 North Randall Road 
Elgin, Illinois 60123-7857 

Re: 0310690006 - Cook County 
Safety-Kleen/Dolton 
ILD980613913 
Received: November 17, 1993 
Log No.: B-120 
RCRA Permit 

2200 Churchill Road, Springfield, IL 62794-9276 

•J A •N'JCt.r 

MAR 14,994 

^ \ - r-c^edlation 
CORP. 

Dear Mr. Davies: 

This letter is in response to your correspondence of November 12, 1993 regarding revision of the 
approach of the corrective action investigations for the above referenced Safety-Kleen facility. 
Since the date of the letter. Agency representatives were given the opportunity to visit the site 
and inspect the Solid Waste Management Units (SWMUs) for which corrective action 
investigations were required in the permit. Based upon the results of this site inspection and 
discussions with Safety-Kleen representatives, the following provides a modification of the list 
of SWMUs for which corrective action investigations are required, and Agency recommendations 
for corrective action investigations for each: 

No. SWMU Name 

1. Process Building 
2. West Tank Farm Area (includes Tank 

Farms #3, 4, 5, and 6 and Process Areas) 
3. Former South Tank Farm Area 
4. East Field 
5. Truck Stations #3, 4, 5, 6, , 9, and 10 

6. Driveway to the Facility 
7. Newly Sited Areas: 

Former Barker Chemical Property 
Former Rexnord/Precision Aire Property 

Agri-Chain 

Required Phase I Action 

Integrity evaluation 
Sampling/analysis 

Sampling/analysis 
Sampling/analysis 
Sampling/analysis around 

perimeter of concrete pads 
Sampling/analysis 

Sampling/analysis 
Waste management assessment, 

sampling/analysis as necessary 
Waste management assessment, 

sampling/analysis as necessary 

Printed an Recycled Paper 



The required Phase I action for the Process Building should consist of an assessment of its base. 
It must be conducted by an independent registered professional engineer to determine if the 
integrity of the pavement and secondaiy containment structures is such that former releases and 
potential future spills have not had/do not have a direct migration pathway to the underlying or 
surrounding soils. The results of this integrity evaluation should be documented in a report 
which outlines the assessment procedures, and provides a recommendation of whether further 
corrective actions are necessary based upon the results of the assessment. 

In addition, the Agency has revised the list of SWMUs to delete those units regulated under the 
terms, conditions and requirements of the facility's RCRA Part B permit. The Agency hereby 
notes that these units will be subject to the RCRA closure standards and requirements of 35 111. 
Adm. Code 724, of which the requirements for environmental investigation are similar, but not 
identical to corrective action. Of obvious exception to this, the AgenCy has recommended 
sampling and analytical activities in the areas of the facility Truck Stations. Information 
contained in Agency files and in the facility RCRA Part B permit application indicate a number 
of releases occurring within and in the area of the facility ttuck stations and loading/unloading 
areas. During the site inspection, it was evident that some of the truck stations lacked secondary 
contaiimient structures (i.e., curbs, etc.) to keep large-quantity spills from migrating to 
surrounding, impaved areas. In addition, it is unclear from review of available information when 
such secondary containment structures were constructed or in use during operations by previous 
owners of this property. 

Finally, the required Phase I action for the areas where Rexnord/Precision Aire and Agri-Chain 
are located or are currently operating consists of an assessment of the waste management 
activities. The results of such a waste management assessment must be provided to the Agency 
in the form of a report, and include the following information, at a minimum: 

1. A review of current business activities at each site, including waste generation and disposal; 

2. A review of historical business activities at each site, including information regarding historic 
waste generation, management and disposal activities; 

3. A discussion of the procedures and the results of a site inspection conducted by a qualified 
environmental professional which identifies specific historical waste management procedures 
or current waste management activities which have caused, are suspected to have caused, or 
are currently causing adverse environmental impact. Of specieil concern is the identification 
of any solid waste management units at these properties. This report should include facility 
maps indicating those areas of concern; 

4. Photographs of those areas and/or units identified under 3. above; and 

5. A summary of the results of the waste management assessment for the facility, including a 
discussion of informational gaps and a recommendation for the necessity of further 
environmental investigations for those units or areas specifically identified under 3. above 
based on the findings of the review and site inspection. 



Mr. Davies 
Page 3 

These reports would be required to be submitted to the Agency for review and approval by no 
later than December 31,1997. Based upon the results of this assessment, the Agency and Safety-
Kleen would determine the necessity for RFI Phase I activities, including sampling/analysis if 
necessary, at those suspect locations and/or units identified within the waste management 
assessment report. It is respectfully requested that Safety-Kleen contact the Agency prior to 
conducting the site inspection at these two locations and provide the Agency with an opportunity 
to accompany Safety-Kleen personnel during these inspections. 

Currently, the facility RCRA Part B calls for submission of the RFI Phase I Workplan by March 
4, 1994. Should additional time be needed to complete this submittal, Safety-Kleen should 
contact the Agency to modify the submission date. 

Should you have any questions regarding this letter, please contact Eric Minder at 217/524-3300. 

Sincerely, 

c'uj U- ^ S 
Douglas W. Clay, P.E. 
Hazardous Waste Branch Manager 
Permit Section, Bureau of Land 

DWC:EM 

cc: USEPA Region V - George Hamper 
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State of Illinois 

ENVIRONmNTAL PROTECTION AGENCY 
Mary A. Gade, DUVCTUI 2300 Chuichill Road. Springfield. IL 62794-9276 

217/524-3300 

August 30. 1994 

Mr. Scott Davles 
Safety-Kleen Envirosystews 
1000 N. Randall Road 
Elgin. Illinois 60123-7857 

Re: 0310690006 - Cook County 
Safety-Kleen Envirosystems 
IL0980613913 
Date Received: Harch 7, 1994 
Log No. B-120-CA 1 

Dear Mr. Davles: 

The RCRA Facility Investigation (RFI) Phase I Norkplan for the 
above-referenced facility subnitted by Safety-Kleen Envirosystems has been 
reviewed by this Agency. This workplan was submitted In accordance with 
Condition IV.B.2 of the RCRA Part B permit Issued for the above-referenced 
facility (Log No. B-120) on September 29, 1993. The workplan is hereby 
approved subject to the following conditions and modifications: 

^ 1. This RFI Phase I Workplan shall be carried out to investigate for possible 
releases from the following solid waste managenent units (SMfiJs): 

SWHU NO. NAME 

1 Process Area 
2 West Tank Farm Area (including Tank Farms 

13, 4. 5 and 6 and Process Areas) 
3 Former Southeast tank Farm Area 
4 East Field 
s Truck Stations #3, 4, 5, 6, 9 & 10 
6 Driveway to Facility 
7 Newly Sited Areas: 

a. Former Barker Chemical Property 
b. Former fte*nord/Prec1slon Aire Property 
c. Ayri-chain Property 

As stated in Condition IV.A.l of the RCRA Part B Permit Issued for the 
Safety-kleen/DoUon facility, the purpose of the required Phase I 
investigation is to demonstrate whether or not haaardous wa.^tes or 
hazardous con.stituents have been released from Ihe SWNUs identified 
above. Therefore, the review of this RFI Phase I Workplan was conducted 
with this goal in mind. 

) 

Prittad M Ueyelat ftlpar 
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2. RFI Phase I activities be completed by February 1. 1995. When Phase I is 
complete, the owner or operator must submit to the Agency certification 
both by a responsible officer of the owner or operator and by an 
independent registered professional engineer that the facility completed 
Phase I in accordance with the specifications in the approved RFI Phase I 
workplan. In addition, a certification statement meeting the requirements 
of 35 lAC 702.126 must be provided by a responsible officer of the 
laboratory which conducted the chemical analyses that the requirements of 
this letter were met during the chemical analyses of ail samples. This 
certification must address the applicable sample collectiun, preservation, 
handling preparation and analytical requirements sot forth in this 
letter. These certifications must be received U this Agency after 
completing Phase I, or by eight months for certification Har^ 3. 1995. 
These dates may be extended if Safety-lCleon submits information to the 
Agency indicating that it is aLlempting to complete the required 
activities in a timely manner but needs additional time to complete the 
invesUgatlon. 

Ihe attached certification forms must be used. Signatures must meet the 
requirements of 35 111. Adm. Lode Section 702.126. The independent 
engineer should be present at all critical, major points (activities) 
during the RFI. These might include soil sampling, soil removal, 
backfilling, final cover placement, etc. ihe frequency of inspertions by 
the independent engineer must be sufficient to determine the adequacy of 
each critical activity. 

The Illinois Professional Engineering Act (111. Rev. Stat., Ch. Ill, 
par. 5105 et. snq.) requires that any person who practices professional 
engineering in the Stale of Illinois or implies that he (she) is a 
professional engineer must be registered under the Illinois Professional 
Engineering Act (par. 5101, Section 1). Therefore, any certification or 
engineering services which are performed for a RFI workplan in the State 
of Illinois must be done by an Illinois P.E. 

Plans and specifications, designs, drawings, reports, and other docuaents 
rendered as professional engineering services, and revisions of the above 
must be sealed and signed by a professional engineer in accordance with 
par. 5119, Section iS.l'of the Illinois Professional Engineering Act. 

As part of the certification, to document the RFI Phase I activities at 
your facility, please submit a Phase I Report and SiOTaary which includes, 
at a minimum: 

a. The infortaation identified in Condition 29 below regarding the 
required soil sampling/analysis effort at each SVWU where such an 
investigation Is necessary; 

b. Information which the workplan indicates will be in the report; 

c. A chronological summary of Phase I activities and the cost involved. 

) 
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d. Color photo documentation of Phase I activities; 

e. A description of the qualifications of personnel performing and 
directing the RFI activities including contractor personnel; and 

f. A general discussion of the activities which should be carried out as 
part of Phase 2 of the RCRA Facility Investigation. 

The original and two (2) copies of all certifications, logs, or reports 
which are required to be submitted to the Agency by the facility should be 
mailed to the following address: 

Illinois Environmental Protection Agency 
Division of Land Pollution Control #33 
Permit Section 
2200 Churchill Road 
Post Office Box 19Z76 
Springfield, Illinois 62794-9276 

3. If the Agency determines that implementation of this RFI Workplan fails 
to satisfy the requirements of Section IV of the RCRA Part B Permit (Log 
No. B-120), the Agency reserves the right to require that additional work 
be completed to satisfy these requirements. Revisions of RFI Workplans 
are subject to the appeal provisions of Section 40 of the Illinois 
Environmental Protection Act. 

/iJ The Agency cannot accept the proposed recoanendation of no further 
^ investigation of the Process Area located within the South Warehouse 

Buildinq, based on the results of a previous Integrity evaluation, ft was 
noted that the primary objective of the integrity inspection conducted by 
the registered professional engineer was to assess the existing inte^ity 
of the pavement and secondary containment structures relative to 
preventing migration of releases to underlying and/or surrounding soils. 
As such, the certification doR.s not provide an evaluation of the potential 
for any past migration through the pavement or secondary containment 
structures. 

Information regarding environmental invesLigations In the area of the 
Process Building indicate some contamination is likely present beneath 
and/or around the building. Sample.s collected from the borehole 
designated as 1979-2 indicated gasoline odors at the 2.5 and 5 foot depth 
interval (no mention of chemical odors vfere noted from the samples 
collected from the deeper intervals). Relea.ses of hazardous 
wastes/hazardous constituents within the secondary containment syst^ of 
the South Uarehniise are documented. It is also stated within the subject 
submittal that minimal information regarding operatiQn.s within the 
building is available for operations within the building prior to 1987. 
Therefore, it is possible that releases within the building occurred prior 
to 1987. 

) 
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As such, the issue of whether the pavement and secondary contalniKnr. 
system were adequate at that time is the issue: one which cannot be 
evaluated now. The integrity evaluation presented within the subject 
submittal did not demonstrate conclusively that the pavesent and 
containment system of the Process Area have been impermeable over the 
entire operating life of the structure. Therefore, in order to determine 
whether the secondary containment system of the Process Area prevented 
tBigration of harardous wastes/hazardous constituents, limited 
sampling/analysis should be conducted around the perimeter of the 
building. A minimum of four borings shall be perfonBed around the 
perimeter of the Process Area building, with soil sas^iles collected from 
the 6-12 and 18-24 inch depth interval. Boring locations shall be biased 
towards locations where released materials may be present, such as 
locations near deteriorated area of the containment system, low lying 
areas, and stained areas. All soil samples collected must be analyzed for 
volatile organics in accordance with the analytical method outlined In 
Condition 11. The results of this investigation must be Included in the 
RPI Phase I report required by Condition 22 below. 

5. Should the proposed environmental investigations in the area of the West 
Tank Farm include coring through the secondary containfiient syst.«n then the 
corings must be properly sealed to ensure the requirements of 3S lAC 724, 
Subpart 0 are met. After the corings are sealed, an integrity evaluation, 
in accordance with the procedures outl jned below, must be conducted after 
the proposed sampling/analysis activities have been completed for the West 
Tank Farm area. 

The integrity evaluation should be conducted as follows: 

An independent registered professional engineer shall Inspect the 
integrity of the concrete surfaces. These surfaces shall be 
Inspected for cracks which penetrate through the concrete/asphalt. 
In addition, all construction joints mst be inspected to ensure that 
they are watertight. This inspection must be carried out in 
accordance with the standards and recoanendation.s of 
professional/technical entities such as the American Concrete 
Institute, the Portland Cement Association, the American Society for 
Testing and Materials, the American Society of Civil Fngineers, etc., 
which relate to the ability of the concrete/asphalt to contain 
liquids. The results of this inspection shall be submitted in the 
form of a report. The report roust Include (1) a discus.sion of the 
procedures used to conduct the inspection, including reference to the 
standards/recommended procndure used, (2) the results of the 
inspection, (3) scaled drawings showing the location of all cracks 
and construction joints observed during the investigation, (4) 
conclusions reached regarding any cracks or construction joints 
observed in the areas of concern, (5) Justification for the 
conclusion.^ reached (e.g., information must be provided which 
indicates that any construction Joints in the areas are indeed 
watertight), and (6) photographs to support the conclusions reached. 

( 

) 
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Additionally, if environmental investigations include coring through the 
concrete/asphalt surfaces of the tank farm, Safety-Kleen should provide 
diking around the cored area until the surfaces have been adequately 
sealed. This diking is necessary to mininize the potential for any 
release of hazardous waste/hazardous constituents into the underlying 
soils while this investiyalion Is being conducted. 

6. A review of Agency files indicates disposal activities may have taken 
place on the Barker Chemical site located north of the Safety-kieen 
facility on 138th Street. A June 20, 1985 report by Ecology and 
Environment states that solvent contaminated still bottoms were dumped 
directly onto the ground, and numerous containers holding wastes were 
observed to be leaking during lEPA and USEPA inspection. Since it appears 
that waste disposal practices may have been conducted at this site, the 
proposed environmental investigations should be expanded In an effort to 
demonstrate that no contamination is present on the property now owned by 
Safety-Kleen. To demonstrate that no contamination exists, the Permittee 
shall conduct a soil gas survey of the soils in this area. The soil gas 
sample locations shall be based on a sampling grid with a sample interval 
of no greater than 40 feet. Soil samples shall be collected at locations 
where soil gas concentrations exceed background levels. Should the soil 
gas survey indicate no evident impact to the soils from suspected 
operations, a minioium of two soil samples shall be collected from the 
"disturbed area" at shallow intervals, and analyzed In accordance with 
Condition 11 below. Should the results of such investigations indicate no 
environmental impacts, then the Barker Chemical property will not be 
considered a SUMU of concern, and no additional RFI investigations will be 
required for this area. 

7. The proposed analytical parameter list proposed in the Subject submitlal 
appears adequate to detect most of the parameters which were managed at 
the facility. However, since little information Is known regarding the 
types or volumes of wastes managed at the facility while under Barker 
Chemical operation, the possibility of parameters outside the list 
proposed in the submittal is possible. One of the Agency's concerns is 
the potential for mismanagement/releases of waste oils containing PCBs at 
the site. Therefore, soil samples collected from the borings designated 
as EF-1, VI-2, M 6, D-l'and one boring from the Barker Chemical property 
for laboratory analysis must be analyzed for PCBs in accordance with 
SW-846 Method 8080. Should the Phase I Investigation results Indicate 
that PCBs are not constituents of concern at this facility, the 
requirement for analysis for these parameters will be dropped from the 
Phase II assessment. 

8. In the event that soil conditions do not allow complete recovery in 
accordance with Attachment 7, Safety-Kleen must conduct sampling In a 
manner to minimize volatilization of organic compounds. Such procedures 
should Include minimization of disturbance of the sample (i.e., no mixing, 
no coB^ositing, no aeration), minimal handling of the samples between 
collection and preservation, and adequate preservation of the samples 
(e.g., no heaUspace, storage of the samples on ice). 
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Reports must be prepared and subaltted to the Agency which describe the 
activities completad each quarter of the calendar year while the Phase 1 
Investigation Is being carried out. The quarterly reports shall contain 
at a mininun: 

a. An esLiraate of the percentage of the Investigation coapleted; 

b. Susnary of activities completed during the reporting period; 

c. Sumnaries of all actual or proposed changes to the Workplan or Its 
inpleoentatlon; 

d. Sumnaries of all actual or potential problems encountered during the 
reporting period; 

e. Proposal for correcting any problems; 

f. Projected work for the next reporting period; and 

g. Other infonaatlon or data as requested in writing by the Agency's 
DLPC. 

22. A quarterly report for the work completed from the date of this letter to 
October 1, 1994 (the first quarter of the current calendar year during 
which the required Phase I investigation is taking place) must be 
submitted to the Agency by October 15. 1994. Subsequent quarterly reports 
must be submitted in a similar manner until the final Phase I RFl Report 
is submitted to the Agency. 

23. The portion of the final RFI Phase 1 report documenting the results of the 
required soil sampling/analysis effort must contain the following 
Inforaation, for each SWHU Investigated: 

a. A discussion of (1) the reason for the sampling/analysis effort 
conducted at each SWHU and (2) the goals of the sampling analysis 
effort conducted at each SWNU; 

b. A scaled drawing showing the horizontal and vertical location where 
all soil samples were collected at each SUM); 

c. Justification for the locations from which soil san^les were 
collected; 

d. A description of the procedures used for: 

1. Sample collection; 

2. Sample preservation; 

J 
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3. Chain of custody; and 

4. Oecontanination of sampling equipment. 

e. visual classification of each soil sample collected for analysis; 

f. A discussion of the results of any field screening efforts; 

g. A description of the soil types encountered during the investigation, 
including scaled cross-sections; 

h. A description of the procedures used to analyze the soil samples, 
including; 

1. The analytical procedure used. Including the procedures, if any, 
used to prepare the sample for analysis; 

2. Any dilutions made to the original sample; 

3. Any interferences encountered during the analysis of each 
sample; and 

4. The practical quantitation limit achieved, including 
justification for reporting PQLs which are above those set forth 
in SW-846. 

1. A description of all quality control/quality assurance analyses 
conducted, including the analysis of lab blanks, trip blanks and 
field blanks; 

J. A description of all quality assurance/quality control efforts made 
overal1; 

k. A summary of all analytical data, including QA/QC results, in tabular 
form; 

1. Copies of the final laboratory .sheets which report the results of the 
analyses, including final sheets reporting quality assurance/quality 
control data; 

m. Colored photographs documenting the sampling effort; and 

n, A discussion of the collected data. This discussion should identify 
those sample locations where contaminants were detected and the 
concentrations of the contaminants, Conclusions which can be dra^m 
from the information compiled should also be included in this 
discussion. 

(• 

) 
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Should you have any questions regarding this natter, please contact Eric 
Minder at 217/524-3274. 

DouglasClf. Clay, P.E. 
Hazardous Haste Branch Hadager 
Pemit Section, Bureau of Land 

DHC:EH/nls/sp323H/l-ll 

Attachments: RFI Phase I Certification 
RFI Phase I Laboratory Certification Statement 

cc: USEPA Region V — Seorge Hamper 
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State of Illinois 

ENVIRONMENTAL 
Mary A- Gadc, Director 

217/524-3300 

August 17, 1995 

EHS Dept.Remediation 
SAFETY-KLEEN CORR, 

Safety-Kleen Corporation 
Attn: Mr. Gary Long, Manager-Remediation 
1000 North Randall Road 
Elgin, Illinois 60123 

Re: 0310690006 -- Cook Cotinty 
Safety-Kleen Envirosystems -CDolton) 
IH1980€13dl3 

• ' Efettet-Received: . Maurch 3, 1995 • 
Log No. B-120-CA-1 
RCRA - Permit , 

Dear Mr. Long: 

this letter is in response to the Phase I RCRA Facility 
Investigation ("RFI") Report for the above-referenced facility 
which you stibmitted February 27, 199S. This report was prepared on 
your behalf by TriHydro Corporation and was submitted in accordance 
with Condition 2 of this Agency's August 30, 1994 RFI Phase I 
Workplan approval letter and the final RCRA permit issued to the 
above-referenced facility. The sxibject Phase I RFI report is 
hereby approved subject to the following conditions and 
modifications: 

1. Based upon a review of the subject submittal, a Phase II 
investigation should be conducted at the following areas. The 
"Areas" listed below have been created in order to group 
together SWMUs which are in close physical proximity to each 
other. Any references to SWMUs in this letter is intended to 
refer to these Areas. Phase II of the RCRA corrective action 
process should concentrate on the Areas as a whole and not on 
individual units: 

a. Southern Area: This area includes former Tank Farm D, the 
Former Southeast Tank Farm, Truck Station Nos. 3 and 10, and 
the former UST. 

b. Central Area: This area includes Truck Station Nos. 4 and 9, 
and Tankfarm Nos. 3, 4, 5, and 6. 

c. Northwestern Area: This area includes the North Warehouse Pad 
and Truck Station Nos. 5 and 6. 

d. East Field: This area includes the East Field and Tank Farm 
No. 2. 

e. Barker Chemical Property 

f. Rexnord/Precision Aire Property 

g. Agri-Chain Area 
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2. It is understood that reports as summarized in the 
Agency's March 9, 1994 letter for the Former Rexnord/Precision 
Aire Property and the Agri-Chain area SWMUs present at the 
subject facility will be submitted to the Agency for review cuid 
approval by no later than December 31, 1997. 

3. Due to Che unique nature of the Barker Chemical Property area 
relative to the other SWMUs at this facility, further corrective 
action activities at this SWMU should be carried out separately 
from such activities at the other SWMUs of concern at this 
facility. Therefore, a separate workplan for this SWMU for 
further corrective action activities at this SWMU should be 
submitted to the Agency by November 15, 1995. This workpl^ ' 
shoTild contain a general description of the corrective action . 
activities which Safety-Kleen would propose to carry., out at--tbis •• • 
SWMU. A thorough description of the initial investigation 
efforts and/or interim measures to be carried out must also be 
provided in this workplan. This workplan should be developed in 

. general accordance with the final RCRA permit issued to the 
subject facility and lEPA/USEPA guidance regarding RCRA 
corrective action. 

4. While the Agency agrees with the last paragraph on Page 6-11 of 
the subject submittal which was concerned with the idea that the 
phenol and phthalates detected throughout the site are not ^ 
related to any past or present releases, the Agency is still v 
unable to explain their presence in numerous soil samples. The 
possibility of larger values at an even greater depth needs to 
be evaluated. Therefore, the Agency is requesting that three 
additional borings be conducted as part of the Phase II 
investigation at depths sufficient enough to demonstrate 
conclusively that the levels of phenols and phthalates are 
decreasing with depth. If this is demonstrated, then no further 
action will be required for the levels of phenols and phthalates 
currently found on site. 

5. The next step in the general RCRA corrective action process for 
the subject facility is the development of a Phase II RFI 
Workplan for further investigation at the Areas (SWMUs) 
identified in Condition l.a through l.d above. Phase II of the 
RFI should focus on determining the rate and extent of migration 
of hazardous waste or hazardous constituents and the 
concentration of the hazardous waste or hazardous constituents 
in the soil at each SWMU of concern. This Phase II Workplan 
should be submitted to the Agency by October 15, 1995 and should 
be developed in accordance with this letter, and Section IV and 
Attachment F of the September 29, 1993 final RCRA permit issued 
to the above-referenced facility (B-120). 

a. Safety-Kleen may propose to conduct certain Phase III 
activities (investigation for possible groundwater 
concamination) in conjunction with Phase II activities in 
order to avoid duplication of effort and to shorten the 
amount of time necessary for the corrective action process. 
Development of any portions of this Phase 11 workplan which 
deal with a groundwater investigation (Phase III 
investigation) should be carried out in accordance with 
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Attachment F of the final RCRA permit issued to Che subject 
facility. 

b. The Agency understands that certain activities to be proposed 
by SafeLy-Kleen aa part of the Phase II Invescigation may 
include investigations near the SMMUs referenced in Condition 
2 above. 

Should you have duiy uueaLious regarding this matter, please contact 
Michael A. Heaton at 217/524-3312. 

.ginr-erely, . 

/iM. . yO R ,<My\ 
P.dwin f!. RaVowaki, P.E. 
Maxiager, Permit Section 
Riireaii of Land 

RCR:mah 
•itK 

cc: USEPA Region V -- George Hamper 
Jack G. Bedessem, P.E. -- TriHydro CorporaLlon (Laramie, WY) 

. •• • ; ^ . ,_i . . . i _ .... ... ...!•• f: •:«». .•t,- J Sri 
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State of Illinois 
ENVIRONMENTAL PROTECTION AGENCY 

' A. Gade, Director 2200 Churchill Road, Springfield, IL 62794*9276 

217/524-3300 

February 21, 1996 

Safety-KIeen Corporation 
Attn: Ms. Anne Lunt, Remediation 
1000 North Randall Road 
Elgin, Illinois 60123 

Re: 0310690006 - Cook County 
Safety-Kleen Envirosystems (Dolton) 
ILD980613913 
Date Received: October 16,1995 
Log No. B-120-CA-1 
RCRA - Permit 

Dear Ms. Lunt: 

This letter is in response to a document which you submitted entitled "RCRA Facility 
Investigation Phase II Extent of Release Assessment and Phase in Groimdwater Release 
Assessment Workplan", dated October 13,1995. This document was submitted in accordance 
with Condition 5 of the Agency's August 17, 1995 RFl Phase 1 Report approval letter regarding 
RCRA corrective action activities being carried out in accordance with the final RCRA permit 
issued for operation of the above referenced facility. As stated in Condition 3 of the Agency's 
August 17,1995 letter, it is understood that the subject document does not contain information 
related to the Barker Chemical No. 2 Area and that RFl activities for the Barker Chemical No. 2 
Area are being conducted under a separate report (a workplan for Phase 11 activities for the 
Barker Chemical No. 2 Area was received by the Agency on December 7, 1995). 

This Phase 11 Extent of Release Assessment and the Phase HI Groimdvyater Release Assessment 
Workplan is hereby approved subject to the following conditions and modifications: 

1. The proposed soil sampling locations as shown on Figure 4-1 of the subject submittal are 
acceptable to the Agency, with one minor addition. One additional 'lateral extent' sampling 
location should be added approximately forty feet west of previous soil sampling location 
EF^-l in the East Field Investigation Area. Tlie purpose of this additional soil sample is to 
determine if the constituents detected in the shallow interval at EF-1 has migrated westward. 

2. Each soil sample should be analyzed for those parameters listed in Table 4-2 of the subject 
submittal using the appropriate test methods. Soil samples that are collected in the vicinity 
of the East Field Investigation Areas should also be analyzed for polychlorinated biphenols 
(PCBs). 

OrimfaM ftm OOM/MIAW 
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3. Section 4 of the subject submittal describes the procedures for abandoning boreholes drilled 
during the investigation. Safety-Kleen must meet the abandonment and reporting 
requirements listed in 77 lAC Part 920 for the Illinois Department of Public Health. 

4. The proposed use of 15' screens in the design of new monitoring wells due to the low 
permeability of the silty clay subsurface is unacceptable to the Agency. The screen lengths 
must hot exceed 10". 

5. The proposed use of PVC casing material for the construction of the new monitoring wells 
may be imsatisfactoiy due to the nature of contamination detected and expected in the soil 
and groundwater. Therefore, where high concentrations of volatile and/or semi-volatile 
organic compounds are expected or detected in the groundwater, stainless steel or an equally 
inert material shall be used. 

6. Boreholes shall be logged by a qualified geologist, using Agency-acceptable boring log 
forms (attached). Monitoring well construction details shall be recorded on Agency-
acceptable forms (attached) and submitted to the Agency in the report required by Condition 
7 below. Additionally, Safety-Kleen must meet the well construction and reporting 
requirements listed in 77 lAC Part 920 for the Illinois Department of Public Health. 

7. A report documenting the results of the efforts approved by this letter should be submitted to 
the Agency by December 1, 1996. If Safety-Kleen finds that additional time is needed to 
complete the Phase II Report a time extension may be granted by the Agency. This report 
should contain (a) a summary of the Phase 11 data, including conclusions conceming extent 
of impacts defined during the Phase 11 investigation and (b) a quality assurance evaluation 
of the data generated by the Phase IIRFI. It is understood that the above referenced 
December 1, 1996 date will allow for one sampling event of groundwater monitoring data to 
be included in the subject report. The sampling data from the second groundwater sampling 
event should be submitted as an addendum to the report. This addendum should be 
submitted to the Agency by February 1,1997 and should contain sampling event results as 
well as any conclusions reached from this data. Information in the report regarding soil 
sampling/analysis efforts should be developed in general accordance with the attached 
document entitled "Recommended Contents of RCRA Soil and/or Groundwater 
Investigation Reports" and the procedures set forth in the subject submittal. 

8. An independent professional engineer licensed to practice in the State of Illinois, or his 
designee, must oversee all activities approved by this letter. 

9. The certification requirements set forth in 35 111. Adm. Code 702.126 must be met when 
submitting the report required by Condition 7 above. This certification must indicate that 
the combined Phase 11/Phase 111 investigation was carried out in accordance with the 
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approved vvorkplan. including any modifications/conditions contained in the Agency's letter 
approving the workplan. The certification statement which must be sighed to meet this 
requirement is attached (entitled Certification Statement, Combined Phase II/III of the 
RCRA Facility Investigation, Safety-Kleen. Dolton, Illinois, Log No. B-120-CA-1). 

The certification statement identified above must be signed by a responsible officer of the 
owner or operator, as defined in 35 III. Adm. Code 702.126(a). In addition, the independent 
licensed professional engineer overseeing the proposed activities, as identified in Condition 
8 above, must also sign and seal the certification statement mentioned above. By signing 
this certification statement, both the owner/operator and the licensed professional engineer 
overseeing the proposed activities certify that the activities were carried out in accordance 
with Agency approved procedures. 

Finally, a second certification statement must be signed by a responsible officer of the-
laboratory which conducted any required chemical analyses associated with this combined 
Phase Il/in RFI. This certification must indicate that all applicable sample collection, 
preservation, handling, preparation and analytical procedures for which the laboratory was 
responsible were carried out in accordance with the approved workplan, including any 
conditions/modifications imposed in the Agency's letter approving the workplan. This 
second certification must also be signed by a responsible officer of Safety-Kleen. The 
certification statement which must be signed to meet this requirement is attached (entitled 
Laboratory Certification Statement, Combined Phase U/III of the RCRA Facility 
Investigation, Safety-Kleen, Dolton, Illinois, Log No. B-120-CA-1). 

10. If the Agency determines that implementation of this RPI Workplan fails to satisfy the 
requirements of Section IV of the RCRA Part B Permit (Log No. B-120), the Agency 
reserves the right to require that additional work be completed to satisfy these requirements. 
Revisions of RFI Workplans are subject to the appeal provisions of Section 40 of the Illinois 
Environmental Protection Act. 

11. All soil samples shall be analyzed individually (i.e., no compositing). Analytical procedures 
shall be conducted in accordance with Test Methods for Evaluating Solid Wastes. Third 
Edition (SW-846). When a SW-846 (Third Edition) analytical method is specified, all the 
chemicals listed in the Quantitation Limits Table for that method shall be reported unless 
specifically exempted in writing by the Agency. Apparent visually contaminated material 
within a sampling interval shall be included in the sample portion of the interval to be 
analyzed. 

12. The following procedure must be utilized in the collection of a}l required soil samples: 

a. The procedures used to collect the soil samples must be sufficient so that all soil 
encountered is classified in accordance with ASTM Method D-2488. 
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b. If a drill rig or similar piece of equipment is necessary to collect required soil samples, 
then: 

1. The procedures specified in ASTM Method D-1586 (Split Spoon Sampling) or 
D-1587 (Shelby Tube Sampling) must be used in collecting the samples. 

2. Soil samples must be collected continuously at several locations to provide 
information regarding the shallow geology of the area where the investigation is 
being conducted; 

c. All soil samples which will be analyzed for volatile organic compounds (VOCs) must 
be collected in accordance with Attachment 7 of the Agency's RCRA closure plan 
instructions; 

d. Soil samples not collected explicitly for VOC analysis should be field-screened for the 
presence of VOCs at all locations where VOCs are a concern; 

e. All other soil samples must be collected in accordance with the procedures set forth in 
SW-846; and 

f. When visually discolored or contaminated material exists within an area to be sampled, 
horizontal placement of sampling locations shall be adjusted to include such visually 
discolored and/or contaminated areas. Sample size per interval shall be minimized to 
prevent dilution of any contamination. 

13. Quality assmance/quality control procedures which meet the requirements of SW-846 must 
be implemented during ^1 required sampling/analysis efforts. In addition, sample 
collection, handling, preservation, preparation and analysis must be conducted in accordance 
with the procedures set forth in SW-846 and the requirements set forth in this letter. 

14. If Safety-Kleen Corporation conducts a Phase II investigation which differs from the 
described above, then it must provide adequate justification in the report required by 
Condition 7 above for the variances. 

15. The Health and Safety Plan contained in the subject workplan is neither approved nor 
disapproved. Under the provisions of 29 CFR1910 (51 FR 15,654, December 19, 1986), 
cleanup operations must meet the applicable requirements of OSHA's Hazardous Waste 
Operations and Emergency Response standard. These requirements include hazard 
communication, medical surveillance, health and safety programs, air monitoring, 
decontamination and training. General site workers engaged in activities that expose or 
potentially expose them to hazardous substances must receive a minimum of 40 hours of 
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safety health training off site plus a minimum of three days of actual field experience 
under the direct supervision of a trained experienced supervisor. Managers and supervisors 
at the cleanup site must have at least an additional eight hours of specialized training on 
managing hazardous waste operations. 

16. Reports must be prepared and submitted to the Agency which describe the activities 
completed each quarter of the calendar year while the Phase II/III investigation is being 
carried out. The quarterly reports shall contain at a minimum: 

a. An estimate of the percentage of the investigation completed; 

b. Summary of activities completed during the reporting period; 

c. Summaries of ail actual or proposed changes to the Workplan or its implementation; 

d. Summaries of all actual or potential problems encountered during the reporting period; 

e. Proposal for correcting any problems; 

f. Projected work for the next reporting period; and 

17. The report required by Condition 7 above should contain a general evaluation of the need 
for corrective measures at the various areas investigated. Guidance regarding the 
procedures which should be followed in making this determination is contained in the 
attached guidance document entitled Tiered Approach to Cleanup Objectives. It must be 
noted that any final Agency action on the development of cleanup objectives will be subject 
to the appeal provisions of Section 39(a) and 40(a) of the Illinois Environmental Protection 
Act. 

18. The first quarterly report for the months of January-March, 1996 should be submitted to the 
Agency by April 30, 1996. Reports for future quarters of the calendar year should be 
submitted in a similar fashion (i.e., at the end of the month which follows the quarter for 
which the report is due). 
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Should vou have any questions regarding this matter, please contact Michael A. Heaton at 
217/524-3312. 

Sincerely, 

Edwin C. Bakowski. P.E. 
Manager, Permit Section 
Bureau of Land 

ECB:MAH:bjh\963632S.WPD 

Attachments: Recommended Contents of RCRA Soil and/or Groundwater Investigation Reports 
Agency Groundwater Boring Logs 
Monitoring Well Construction Form 
Certification Statement 
Laboratory Certification Statement 
Tiered Approach to Cleanup Objectives 

cc: USEPA Region V - Hak Cho / 
Jack G. Bedessem, P.E. — TriHydro Corporation (w/o att)v/ 



s 
OVERNIGHT DELIVERY 
RETURN RECEIPT REQUESTED 

June 26, 1996 

Mr. Ken Lovett 
Illinois Environmental Protection Agency 
2200 Churchill Road 
Springfield, IL 62794-9276 

RE: Results of Teleconferences Between Safety-Kleen Corp and the Illinois Environmental 
Protection Agency Regarding the RCRA Facility Investigation at the S-K Recycle Center, 
Dolton, Illinois (ILD 980613913) 

Dear Mr. Lovett: 

The purpose of this letter is to document and summarize the June 5 and 6, 1996 
teleconferences between Safety-Kleen Corp. (S-K) and the Illinois Environmental Protection 
Agency (lEPA) The teleconferences focused on the ground-water assessment portion of the 
RCRA Facility Investigation being conducted at S-K recycle center in Dolton, IL. Anne Lunt (S-
K), Ken Lovett (lEPA) and Charlie DeWolf (TriHydro Corporation) participated in the discussions. 

June R. 1996 TftlRr.nnfp.rp.ncR 

S-K faxed two maps showing proposed monitoring well location changes and preliminary field 
screening data to lEPA, prior to the teleconference. The map showing the proposed monitoring 
well changes is presented as Figure 1. S-K proposed monitoring well location changes based 
on the following rationale: 

1. Delete MWT3. Based on existing ground-water flow information, proposed monitoring 
wells MW-3, MW-4 and MW-12 were located downgradient of the Southern 
Investigation Area. S-K proposed using the results of the initial upcoming ground-water 
monitoring event (July 1996) to determine whether MW-3 is necessary and/br located 
appropriately. S-K indicated that a temporary ground-water monitoring point may be 
installed in this general area based on the results of the July 1996 monitoring. 

2. Delfttfi MW-11. This well is located side gradient to the impacted areas, based on the 
previously documented ground-water flow direction. However, during the Phase I 
investigation, an apparent ground-water mound was identified at the location of wells 
D-1 and W-4 (Figure 1). S-K proposed to use the results of the initial ground-water 
monitoring event (July 1996) to confirm the existence of the apparent ground-water 
mound. If the July 1996 data confirm that this location is downgradient of facility 
related impacts, S-K will coordinate installation of a well in the general area of proposed 
location MW-11. 

3. MovflL.MW-6. S-K proposed to install this well immediately downgradient of the Northern 
Investigation Area, at a location where impacts from the Northern Investigation Area (if 

1000 NORTH RANDALL ROAD ELGIN. ILLINOIS 60123-7857 PHONE 708/697-8460 FAX 708/468-8500 
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any) would most likely be detected. Based on re-evaluation, the revised location should 
be more accessible, and better capable of detecting impacts, if present. 

4. Delete MW-IO. S-K proposed to use the results of the July 1996 monitoring to 
determine whether installation of this well in the general area shown is appropriate. The 
location as shown on Figure 1 is inaccessible due to the presence of buried utilities. 

5. Move MW-1 S-K proposed to move MW-13 to the north due to access restrictions and 
the presence of underground utilities in the original location. 

6. Move MW-9. S-K proposed to move MW-9 slightly south due to access restrictions and 
the presence of an overhead pipe rack at the original location. 

Mr. Lovett (lEPA) indicated that lEPA was in agreement with the proposed changes. 

The hand drafted map showing the field screening data is presented as Figure 2. The field 
screening data consisted of total organic vapor concentrations (TOV) measured on soil 
headspace. Two photoionization detectors (PIDs), equipped with 11.7 eV and 10.6 eV larnps, 
were used to measure relative TOV concentrations. 

Figure 2 shpws that TOV was detected in the headspace of samples collected at depths greater 
than 20 feet belpw ground surface (ft-bgs) from borehole VB-3. Samples from three intervals 
in boring VB-3 were submitted to the laboratory for 24-hour rush analysis by EPA Method 
8240. The sample intervals were 22-24 ft-bgs, 34-36 ft-bgs, and 36-38 ft-bgs. The purpose 
of the rush analyses was to determine whether the low TOV concentrations (recorded in the 
headspace of the soil samples between 0 and 6 ppm) were due to background instrument 
readings or the presence of volatile organic constituents. 

The elevated TOV concentration was recorded in the headspace of the 22-24 ft-bgs interval. 
This sample was collected from a silty sand layer that appeared to be saturated with water. Mr. 
Lovett requested that S-K consider constructing an intermediate well at this location, depending 
on the results of the laboratory soil sample analyses. The well should be screehed across the 
saturated sand in the 22-24 ft-bgs interval. S-K proposed to discuss the laboratory results with 
lEPA on June 6, 1996. 

Jtinp fi, IflQR Talpnnnfftri»nr» 

During the June 6, 1996 teleconference, S-K reported the preliminary results of the rush 
analyses to lEPA. The preliminary results of the volatile organic compound analyses are 
summarized below: 

VB-3(32-34): Toluene 0.06 mg/kg; All others not detected. -

VB-3(34-36): Toluene 0.042 mg/kg; All others hot detected. 

VB-3{36-38): Acetone 0.26 mg/kg; Toluene 0.0275 mg/kg; All others not detected. 
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The detected constituent concentrations do not exceed any of the lEPA Tier I cleanup 
objectives. Therefore, S-K proposed that deeper soil or ground-water sampling did not appear 
to be necessary. S^K indicated intent to install a temporary monitoring well, screened across 
22 to 24 ft-bgs, to determine whether this interval may serve as a potential pathway for the 
migration of ground-water impacts from the upper (5-15 ft-bgs) saturated interval. S-K 
proposed to pull the casing and abandon the temporary well, if sampling results indicated that 
ground-water quality met lEPA Class II objectives. 

TRmpnrary Well Installatinn 

S-K installed a temporary well adjacent to MW-7 on June 7, 1996. The temporary well was 
constructed of 2-inch Schedule 40 screen and riser with a screened interval between 20 and 
25 ft-bgs. A filter pack was emplaced against the screen and a seal of hydrated bentdnite chips 
was emplaced between ground surface and 19.5 ft-bgs. 

The temporary well was checked for the presence of water on June 7, 1996 and June 9, 1996. 
No water had entered the temporary well as of June 9, 1996. S-K intends to check the 
temporary well for the presence of water during the week of June 24, 1996, and will purge and 
sample the well if possible. Water level and analytical results (if any) from the temporary well 
will be reported to lEPA in the next quarterly report, which is scheduled to be submitted by July 
31,1996. 

S-K appreciates the cooperation and assistance that lEPA has provided with this project. If you 
have any questions concerning this submittal, please feel free to contact me at (847) 468-2216 
or Charlie DeWolf (TriHydro Corporation) at (307) 745-7474. 

Sincerely, 
SAFETY-KLEEN CORP. 

Anne Lunt 
Senior Projdct Manager - Remediation 

AL;CD;ab/32-08 

Enclosures 

cc: Mike Heaton (lEPA) 
Keith Marcott (S-K, Elgin) 
John Valerius (S-K, Dolton) 
Ed Desocio (S-K, Dolton) 
TriHydro Corporation 
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9. All Quality Assurance/Quality Control (QA/QC) procudofes oust be conducted 
In accordance with those as outlined In SW-846, Chapters 1 and 2. The use 
tu these standardized procedures for QA/QC will allow a standardized 
review of the analytical data. All preservation and handling, including 
chain of custody, of the samples shall be conducted in accordance with the 
appropriate procedures outlined In SW'846. Chapter 2, and any required 
procedures outHncd in the specific sample analytical method. 

10. In accordance with an agreement between Safety-Kleen and Agency 
representatives, background sampling and analysis, if necessary, will be 
deferred until after submittal of the RFI Phase I report. 

11. Since the results of the photoionization unit analysis will be useful in 
detemination of the extent of contamination within each of the boreholes, 
the Agency requires that Safety-Kleen provide the Agency with a report 
detailing the results of the photoionization unit analysis in tabular 
form. This report should include at a minlDium: 1) documentation that the 
unit was operated in accordance with the manufacLurer's specifications, 2) 
a description of the calibration procedures used as part of each 
investigation effort, 3) analysis procedures, and 4) a summary of the 
analytical results by depth and by borehole. This informalion should be 
presented in the RFI Phase I Report. 

12. All soil sables shall be analyzed individually (i.e., no compositing). 
Analytical procedures shall be conducted in accordance with Test Methods 
for Evaluating Solid Wastes. Third Edition (SW-846). When a SM-846 (Ihird 
Edition} analytical method for organic analytes is specified, all the 
organic chemicals listed in the Quantitation Limits Table for that method 
shall be reported unless specifically exerted In writing by the Agency. 
Apparent visually contaminated material within a sampling interval shall 
be included in the sample portion of the interval to be analyzed. To 
demonstrate a parameter Is noL present In a saiiiple, analysis results must 
show a detection limit at least as low as the PQL for that parameter in 
the third edition of SU-846. For inorganic parameters, the detection 
limit achieved during the analysis of the TCLP extract oust be at least 
as low as the RCRA Groundwater Detection Limits, as referenced in Stj-846 
(Third Edition) Volume lA, pages TWO-29 and IWQ-30, Table 2-15. IMless 
specified otherwise above, each soil sample collected for laboratory 
analysis must be analyzed for, at minimum; 

SW-84S Method 8240 for volatile organic compounds; 
SU-846 Method 8270 for semi-volatile compounds; 
SU-846 Method 8080 for PCBs; and ; 
SW-846 Methods 1311, 2050, 6010, 7470 and 7740 for metals (note that 
the analyses for metals must bo conducted on the extract from the 
TCLP test) 

13. The following procedure must be utilized in the collection of all required 
soil samples: 

) 
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a. The procedures used to collect the soil sanples oiust be sufficient so 
that all soil encountered is classified in accordance with ASTTI 
Method 0-2488. 

b. If a drill rig or similar piece of equipment is necessary to collect 
required soil sai^le.s, then: 

1. The procedures specified in ASTH Method D-I586 (Split Spoon 
Sampling) or 0-158/ (.Shelby Tube Sampling) must bo used in 
collecting the samples. 

2. Soil samples must be collected continuously at several locations 
to provide information regarding the shallow geology of the area 
where the investigation is being conducted; 

c. All soil samples which will be analyzed for volatile organic 
compounds (VOCs) must be collected in accordance with Attachment 7 of 
the Agency's RCRA closure plan Instructions; 

d. .Soil samples not collected explicitly for VOC analysis should be 
field-screened for the presence of VOCs at all locations where VOCs 
are a concern; 

e. All other suil sanqiles must be collected in accordance with the 
procedures set forth in SU-846; and 

f. When visually discolored ur contaminated material exists within an 
area to be sampled, horizontal placement of sampling locations shall 
be adjusted to include such visually discolored and/or contaminated 
areas. Sample size per interval shall be minimized to prevent 
dilution of any contamination. 

14. If the Agency's OLPC determines, based un the data obtained from the 
Phase I Woricplan activities, that there has been no release of hazardous 
waste or hazardous constituents to the environment from a SWHU identified 
in Condition 1 above, then no further investigative action will be 
required for that SUW. If the Agency's DLPC determines, based on the 
data, that there has beeh a release of hazardous wa.ste or hazardous 
constituents to the environment or that the data is Inconclusive, the 
Permittee will be notified by the Agency's DLPC. 

15. If Safety-Klccn conducts a Phase I investigation which differs from the 
described above, then it must provide adequate justification in the report 
required by CondiLiun 2.a above for the variances. As stated in Condition 
1 above, the Agency feels that the requirements set forth in this letter 
are necessary to reach a conclusion that there has not been a release from 
a given SWHU. If the goals of Safety-Kleen are somewhat different than 
this, then there mav be justification for varying from the requirements 
set forth In this letter. 

) 
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16. All wastes generated as a result of corrective action activities (e.g., 
soil cuttings, purged groundwater, equipment decontamination wash and 
rinsewaters, etc.) are considered Pollution Control Wastes under the 
provisions of 35 111. Adm. Code Part 809, and therefore, at a nlnlaum, 
classified as a special waste. Safety-Klccn must appropriately 
characterize these wastes to determine If they are hazardous by 
characteristic or listing. Should it be deterratned that these wastes arc 
hazardous, they must be managed as a hazardous waste. In any event, these 
wastes are considered special wastes, and must be managed as a special 
waste. 

17. The Agency does not accept the use of the corrective action values 
specified in 55 FR 30798•30884 (July 17, 1990} as a criteria to determine 
If a particular SWW has had an impact on human health and the 
environflient. The Agency notes that these levels are proposed, and have 
not gone into effect on the State or Federal level. When these calues 
were proposed, lEPA submitted substaantial comments regarding their 
inadequacy. Also, it must be noted that the proposed soil action level.s 
did not address the impact the residual soil contamination would have on 
groundwater. The Agency requires that any action level or cleanup 
objectives used in Safety-Kleen corrective action plan be demonstrated not 
to adversely impact human health and the environment. 

18. Financial assurance for completion of the approved RFI Phase I activities 
must be provided to the Agency within 60 days of the Agency approval date 
of the Phase I RFI Workplan. 

19. in accordance with 35 111. Adm. Code 702.126, Safety Kleen must provide 
the Agency with certification of the Phase I RFI Workplan report to be 
submitted to the Agency after completion of the approved Phase I 
activities. In addition, the Agency requires that a certification be 
provided for all laboratory work performed for the purpose of the Phase I 
activities be provided. Forms for both certifications described above are 
Included as attachments to this Agency response. 

20. The Health and Safety Plan contained In the subject workplan is neither 
approved nor disapproved. Under the provisions of 29 CFR 1910 (51 FR 
15,654, December 19, 19^), cleanup operations must meet the applicable 
requirements of OSHA's Hazardous Waste Operations and Emergency Response 
standard. These requirements include hazard communication, medical 
surveillance, health and safety programs, air monitoring, decontaaination 
and training. General site workers engaged In activities that expose or 
potentially expose them to hazardous substances must receive a minimm of 
24 hours of safety and health training off site plus a mlninun of one day 
of actual field experience under the direct supervision of a trained 
experienced supervisor. Managers and supervisors at. the cleanup site must 
have at least an additional eight hours of specialized training on 
managing hazardous waste operations. 

) 
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APPENDIX B 

SOIL BORING LOGS 

PHASE ll/lll RCRA FACILITY INVESTIGATION 
SAFETY-KLEEN CORP. RECYCLE CENTER 

DOLTON, ILLINOIS 

H:\PROJECTS\S-K\DOLTON\032-008\3APP-TTL 



RELD BORING LOG EXPLANA-RON 

LITHOLOGY SAMPLE TYPE 

LEAN 
CLAY (CL) 

LOAM (OL) SS SPLITSPOON 

SILTY SAND 
(SM) 

FILL 
BRASS 
TUBE 
SPLITSPOON 

WELL SORTED 
SAND (SP) 

CLAYEY GRAVEL 
(GC) SHELBY TUBE 

TTTI 
GRAVEL (GP) WELL GRADED SAND 

(SW) 

i-ca-c 

ao< 

POORLY SORTED 
SAND/GRAVEL 
(SW/GW) 

FAT CLAY (CH) 

^ uses ClASSnCATION DESIGNATION IN PARENTHESES (ASTM-D24-88) 

SAFETY-KLEEN/RECYCLE CENTER RFI, DOLTON. ILLINOIS 
SKDOL^GR 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Field Boring Log ^^9® —U of 

Boring No. LE-1 Monitor Well No. MW-1 

Site File Name Safetv-Kleen Corp., Dolton. Illinois 

Fed. ID. No. ILD980613913 

Surface Elev. 591.0 Completion Depth ?? n 

Auger Depth 22 Rotary Depth NA 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3_ 

E. 

T. 36N R. 14E Date: Start 5/30/96 Finish 5/30/96. 

SAMPLES 

Boring Location NE main office E main drive N of 1 st Intersection 

Drilling Equipment Diedrich D-120 

Elev. DESCRIPTION is 

e 
E 

I I 
II 

Q £ 

>1 o £ 

Personnel 
G - B. Culhah/C. Qewol 
b- D. Jackson 
H- IVi.Stege 
H-

REMARKS 

L-590.0 

-589.0 

-588.0 

-587.0 

-586.0 

-585.0 

-584.0 

-583.0 

-582.0 

•r-581.0 

-580.0 

-579.0 

L-578.0 

-577.0 

-576.0 

0.0-2.0 LOAM lOL) to 1fill with brick material to 
T. 

2.0-4.0 Fill to 3', saturated SAND (SP) @3.5 TO 
4'. 

4.0-6.0 Saturated SAND (SP) to 4.5* gray CLAY 
(CL), mottled brown and yellow, moist semi-soft 
semi-malleable grading to soft @6'. 

6.0-8.0 Gray brown silty CLAY (CH), homogenous 
moist high plasticity maleable. 

8.0-10.0 Same as above, at approximately 7' 
approximately 1" thick sand lens, occasional small 
shale pebbles/gravel. 

10.0-12.0 as above, soft at top grading to stiffer 
less plastic and less malleable at 11'. 

12.0-14.0 CLAY (CL), same color as all above, 
stiffer, less malleable. 

14.0-16.0 Same as above. 

1 -

2 -

3 -

4 -

- 5 -

6 -

- 7 -

- 8 -

9 -

lo

ll -

12-

- 13 

- 14 

-15-

95 

80 

100 

SS 

100 

SS 

100 

SS 

100 

SS 

SS 

SS 

100 

100 

6 
9 
14 
15 

0 
0.8 

0 
1.4 

Start time 14:15 

Surface elev. approximate 
(-1-/- n 
Top OVA number meas. 
with 11.8eV PID. Bottom 
number meas. with 
IO.60V PID. 

0.0 
1.2 

0 
1.2 

0 
1.2 

0 
1.4 

Approximate base of 
saturated zone. 

0 
1.2 

0 
1.4 



Illinois Environmental Protection Agency Field Boring Log ''^9® —?— o' —2-

Site File No. 0310690006 County Cook Boring No. LE-1 Monitor Well No. MW-1 

SAMPLES 

Elev. DESCRIPTION 

# S O a 

11 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M.St^e 
H-

REMARKS 

-576.0 

-574.0 

-573.0 

-572.0 

-671.0 

-570.0 

-569.0 

16.0-18.0 Same as above. 

18.0-20.0 Same as above. 

- 16-

-17-

100 

ss 

100 

20.0-22.0 Gray brown silty clay (CL), harder, stiffer 
and not as malleable as above. 

-19- SS 

-21-1 

11 

9 
16 
28 
44 

0 
1.9 

0 
1.9 

1.6 Boring completed 15:30. 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Field Boring Log ^^9® —o' —I. 

Boring No. LE-2 Monitor Well No. NA 

Site File Name Safetv-Kleen Corp., Dolton. Illinois 

Fed. ID. No. ILD980613913 

Surface Elev. 592.0 Completion Depth 24.0 

Auger Depth 22 Rotary Depth NA 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3_ 

E. 

T. 36N R. 14E Date: Start 5/30/96 Finish 5/30/96 

Boring Location East of main office. East of the main drive 

Drilling Equipment Diedrich 0^120 

Elev. 

-591.0 

-590.0 

-589.0 

-588.0 

-587.0 

386.0 

-585.0 

-584.0 

-583.0 

-582.0 

-581.0 

-580.0 

1-579.0 

-578.0 

-577.0 

DESCRIPTION 

0.0-2.0 Loam dark brown, some mottled yellow 
brick material @ 2'. 

2.0-4.0 Fill material, limestone, gravel/sand not 
much recovery. 
ADJACENT BOREHOLE 
Fill material grading to sand @3.0', saturated sand, 
clay @ bottom of 3rd 6" brass ring {3.5") 

4.0-6.0 Fill material to 4.5' gray clay mottled 
yellow from 4.5', moist, plastic, fairly malleable. 

6.0-8.0 CLAY (CH), yellow brown, grading to gray 
brown, plastic, moist, very malleable, few small 
pebbles. 

8.0-10.0 CLAY ICH), yellow brown, gray, grading 
to gray brown, small pebbles, plastic, moist, 
malleable. 

10.0-12.0 CLAY (CH), gray brown, some iron oxide 
staining, small pebbles, more than above, very 
plastic and malleable, moist, moisture on outside of 
sleeves. 

12.0-14.0 CLAY (CH), gray brown, no iron as 
above, fewer and smaller pebbles, very soft, plastic 
and malleable. 

14.0-16.0 CLAY ICH), same as above. 

•tW:' 
WW 
WW 
WW 
WW 
WW 

3 -

- 4 -

- 5 -

- 6 -

7 -

r 8 -

- 9 -

-10-

-11 -

h 12-

-15-

SAMPLES 

d & > z . h-
e 

1 1 
to 

I 

s 
tl 
70 

10 

75 

100 

100 

100 

100 

100 

:l 
i! I sz 

si 

11 

5 
7 
8 
10 

0 
1.8 

0 
2.1 

0 
2.3 

0 
1.4 

0 
1.6 

0 
1.2 

0 
1.9 

0 
1.6 

Personnel 

G - B. Cutnan/C. Dewol 
D - D. Jackson 
H - M. Stage 
H-

REMARKS 

Surface elevation 
approximate {+/- 1ft) 

Start time 12:15 

Top OVA number measured 
with 11.8eV PID. Bottom 
number measured 
with 10.6eV PID. 



Illinois Environmental Protection Agency Field Boring Log —i-

Site File No. 0310690006 County Cook Boring No. LE-2 Monitor Well No. NA 

SAMPLES 

DESCRIPTION 

1 
i 11 E 11 a 
CO 

II 

E 

>1 o 2 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stage 
H-

REMARKS 

16.0-18.0 CLAY (CD, same as above except 
getting stiffer and not as plastic or malleable. 

18.0-20.0 CLAY (CL), same as above, softer at 
top,grading to stiffer. 

22.0-24.0 CLAY (CL), gray brown, hard, stiff, 
brittle, dry, grading to silty sand, moist, 
semi-cohesive. 

-16-

17-

- 19-

-21-1 

22-

-23-

24-

hiihi 
•I:!:?: 

100 

100 

100 

15 

0 
1.9 

0 
2.1 

Approximate base of 
saturated zone. 

14 
27 
42 
54 

0 
2.1 

mora blow counts stiffer 
material stop @ 13:15 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Field Boring Log of — 

Boring No. LE-3 Monitor Well No. NA 

Site File Name Safetv-Kleen Coro.. Dolton. Illinois 

Fed. ID. No. iLD980613913 

Surface Elev. 593.0 Completion Depth 24.0 

Auger Depth 22 Rotary Depth NA 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3_ 

E. 

T. 36N R. 14E Date: Start 5/31/96 Finish 5/31/96 

Boring Location NW comer tank farm on SE portion of facility 

Drilling 

Elev. 

Eouipment Diedrich D-120 

DESCRIPTION 
w o> 

.3 Q .E 

SAMPLES 

* 

•2 I 
8 

to c II Q. L 

a 
SI 

11 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stege 
H -

REMARKS 

-592.0 

-591.0 

-590.0 

589.0 

•588.0 

•587.0 

-586.0 

•^85.0 

-584.0 

583.0 

-582.0 

-581.0 

580.0 

579.0 

•578.0 

0.0-4.0' No recovery. 

4.0-6.0 SAND (SW), gray brown, moist, cohesive, 
saturated at 5'. 

6.0-8.0 SAND (SW] same as above, with minor, 
small (<0.5 cm) shell fragments. 

8.0-10.0 Fine to medium, saturated SAND (SW). 

10.0-12.0 SAND (SW) turns to CLAY (CH) at 
10.5', wet saturated clay, gray brown, plastic, 
malleable, soft layer of crushed shell fragments at 
day interval. 

12.0-14.0 CLAY (CD, not as soft or malleable, 
wet, stiffer, occasional small black shale pebbles 
but still fairly soft. 

14.0-16.0 CLAY (CD, Same as above. 

- 1 

- 2 -

- 3 H 

4 -

- 5 -

^ 6 -

- 7 -

8 -

- 9 -

- 10-

- 11 -

-15-

90 

ss 

ss 

ss 

ss 

100 

100 

100 

100 

100 

5 
7 

12 
13 

Start time 9:00 

Surface elev. approximate 
{ + /• V) 
Top OVA number meas. 
with 11.8eV RID. Bottom 
number meas. with 
10.6eV RID. 

0 
1.2 

Sand result of previous 
excavation backfill. 

0 
1.7 

0 
4.0 

0 
1.7 

0 
2.3 

Approximate base of 
saturated zone. 

o 
0 

1.5 



Site File No. 

Illinois Environmental Protection Agency 

0310690006 County Cook 

DESCRIPTION 

16.0-18.0 Same as above, slightly stiffer. 

18.0-20.0 No Recovery 

20.0-22.0 CLAY (CL), Same as above, a few more 
shale, pebbles. 

22.0-24.0 Same as above, slightly stiffer and less 
malleable. 

Field Boring Log ''^9® ^ —?-

Boring No. LE-3 Monitor Well No. NA 

SAMPLES 

« S 

- 19-

•22 

•23 

ss 
100 

ss 

100 

100 

Personnel 

G - B. Culnan/C. Oewol 
D- D. Jackson 
H- M.Stege 
H-

REMARKS 

Rnish time 10:00. 



Site File No. 

Illinois Environmental Protection Agency 

,0310690006 County Cook 

Field Boring Log —L_ of^ 

Boring No. VB-4 Monitor Well No. MW-8 

Site File Name Safetv-KlaenCorp.. Dolton. Illinois 

Fed. ID. No. ILD980613913 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N._ 

Sec. _3_ 

E. 

, Surface Elev. 594.0 Completion Depth 28.0 

Auger Depth 24 Rotary Depth NA 

T. 36N R. 14E Date: Start 6/4/96 Finish 6/4/96 

SAMPLES 

Boring Location N,of #4 truck bav 

Drilling 

Elev. 

Equipment Diedrich D-120 

DESCRIPTION 

•£ " 
9-2 

o a> 

<35 

- o 
£ IS 

II o .2 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

h693.0 

-592.0 

r-591.0 

590.0 

L-589.0 

588.0 

^-587.0 

586.0 

h585.0 

-584.0 

h-583.0 

^82.0 

-581.0 

-580.0 

-579.0 

3.0-5.0 Sand and gravel, wet, to 4', gray brown 
mottled CLAY (CD, soft plastic and malleable. 

8.0-10.0 Gravelly CLAY (CL). small shale pebbles, 
clay at 9', sand stringer at 9', soft, plastic and 
malleable. 

13.0-15.0 Gray brown silty CLAY (CL), slightly 
stiffer, than above. 

h 1 -

- 2 -

- 4 -

5 -

6 -

9 

- 11 

-12 

13 

- 14 

15-

100 

ss 

100 

ss 

100 

ss 

Start time 9:40 ^ 

Surface elev. approx.l-)-/-
T) 
Top OVA number rheas. 
with 11 .SpV RID. Bottom 
number meas. with 
lO.SeV PID. 

0 
2.2 

0 
4.7 

Bottom of saturated zone 
btwn 10 and 13'. 

5 
9 

12 
15 

0 
3.3 



illinois Environmental Protection Agency Field Boring Log —i-

SiteFileNo. 0310690006 County Cook Boring No. VB-4 Moriitor Well No. MW-8 

Elev. 

SAMPLES 

DESCRIPTION 
•£ ^ 
Q.^ 

>• 
9 9 

Is j; i u c 

E 

O g 

11 

Personnel 

G - B. Culnan/C. Dewol 
D- D.Jackson 
H - M. Stege 
H -

REMARKS 

-578.0 

-577.0 

-576.0 

-575.0 

-574.0 

-573.0 

-571.0 

-570.0 

-569.0 

-568.0 

-567.0 

-566.0 

18.0-20.0 CLAY (CL>. as above. 

20.0-22.0 As above, slightly softer. 

22.0-24.0 As above, except stiff. 

24.0-26.0 As above, some larger shale pebbles, 
approximately 112 cm in diameter. 

26.0-28.0 Very stiff, brittle, very little moisture. 

16-

17 -

19-

-22-

-23-

-24-

-25-

-26-

-27-

100 

100 

100 

100 

100 32 
44 
52 
64 

0 
3.6 

5.4 
11.4 

0 
0.2 

XX-3 duplicate. 

0 
0.2 

0 
0.2 

XX-2 puplicate 

Finish 10:45. 



Site File No. 

Illinois Environmental Protection Agency 

0310690006 County Cook 

Reld Boring Log ^^9® 

Boring No. LE-10. Monitor Well No. NA 

Elev. 

SAMPLES 

DESCRIPTION 

•£ ® 
Q.® 

* >-
if 
v) cr 

• Si 
•g s 
IS. 

E 

I! 
>1 o £ 

Personnel 

G - B. Culnan/C. De 
D- D. Jackson 
H- M. Stage 
H -

REMARKS 

-575.0 

^74.0 

r-573.0 

L-572.0 

-571.0 

-570.0 

-569.0 

hssa.o 

-567.0 

1-566.0 

=-565.0 

ss 
16-

- 17-

18.0-20.0 Gray brown silty CLAY (CL), no gravel, 
few small shale pebbles, fairly stiff, moist and still 
fairly malleable. 

20.0-22.0 As above, softer at top, stiff and hard at 
bottom. 

100 

22.0-24.0 Hard stiff CLAY (CL) to 3rd ring 
123.5-24.0'), fine grained silty SAND (SM), 
interface at 3rd ring. 

24.0-26.0 Some sand, mostly hard silty CLAY (CL), 
middle 2 rings capped for sample, hard to tell where 
sand stops and clay starts. Bottom ring 25.5 to 26" 
had the same silty fine grained sand, dry and 
crumbly. 

- 19-

-20-

-21 -

-22-

-23-

24-

-25-

ss 

100 

100 

7 
9 
15 
20 

5 
9 
22 
27 

12 
22 
32 
56 

13 
24 
28 
38 

0 
4.2 

Bottom of saturated zone 
btwn 16 and 18'. 

0 
2.8 

0 
1.2 

0 
0.2 

Finish time 14:30. 



Illinois Environmental Protection Agency 
Site File No. 0310690006 County Cook 

Field Boring Log ^^9® _L_ of_^ 

Boring No. VB-5 Monitor Well No. NA 

1 File Name Safetv-Kleen Corp.. Dolton. Illinois 

Fed. ID. No. ILD980613913 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. ^ 

E. 

• Surface Elev. 593.0 Completion Depth 28.0 

Auger Depth 22 Rotary Depth NA 

T. 36N R. 14E Date: Start 6/7/96 Finish 6/7/96 

Boring Location In gravel road S of container storage area #2 

Drilling Equipment Diedrich D-120 

Elev. DESCRIPTION 
o. 
n a 
(5 3 

•fc <u 
Q.« 
aj 
Q .= 

SAMPLES 

i: 

11 
(Q O 

<n £ 

« 
E 

^ o 
O M 

O 

E 

§! 
5 ? 

>1 o £ 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

-592.0 

-591.0 

^90.0 

-589.0 

<1 a.o 

-587.0 

^86.0 

h-5e5.0 

-584.0 

-583.0 

•582.0 

^-581.0 

^^iO.O 

-579.0 

-578.0 

4.0-6.0 Gravel fill at top/slough, gray brown 
mottled CLAY (CLl, from 3.5' to bottom. Clay not 
as soft or malleable as other boreholes in this 
interval. 

9.0-11.0 Typical gray brown, silty CLAY (CL), a 
few tiny shale pebbles/gravel, semi-soft, moist, 
fairly plastic and malleable. 

14.0-16.0 CLAY (CL), stiffer than above, moist, but 
less plastic and malleable than above. 

1 -

2 -

3 -

4 -

5 

6 -

- 7 ^ 

^ 8 -

-12 

13 

70 

SS 

100 

SS 

100 

SS 
- 15 H 

Start time 1 2:00 

Surface elev. approx. +/• 
V 
Top OVA number meas. 
with 11.8eV PID. Bottom 
number meas. with 
lO.SeV PID. 

115 
131 

12 
16 

Base of saturated zone 
btwn 11 and 14". 

12 
13 



Site File No. 03T0690006 

Illinois Environmental Protection Agency Field Boring Log ''^9® —^ 

Boring No. VB-5 Monitor Well No. NA 

of 2 

County Cook 

Elev. 

SAMPLES 

DESCRIPTION V> CO CO 

• 
o 
E 

- 2 
oi 
S.& 

•« 
O 
m a 

> % . 1 
z o S 

o ? 

Personnel ^ 

B. Culhan/cTDev^^P 
D- D. Jackson 
H - M. Stege 
H -

REMARKS 

-677.0 

-576.0 

-575.0 

-574.0 

-573.0 

^72.0 

-571.0 

^70.0 

-569.0 

-568.0 

-567.0 

-566.0 

-565.0 

18.0-20.0 As above, a little more gravel in the 18.5 
to 19.0" interval. Stiff and hard, moist, still 
malleable as above. 

20.0-22.0 As above, slightly more gravel than 
above at the 21 to 22" interval. Stiff and hard as 
above, more brittle, but still moist. 

22.0-24.0 Shelby Tube 

24.0-26.0 SILTY SAND (SM), hard, slightly moist, 
crumbly. 

26.0-28.0 Shelby tube. 

h 17-

-20-

-21 -

h22-

-23-

-25-

-26-

-27 

28-

ss 

100 

100 

iii 

6 
10 
16 
22 

7 
11 
20 
26 

12 
9 

0 
4.6 

XX-5 

0 
4.8 

Finish time 13:30. 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Field Boring Log ''^9® —^—i-

Boring No. VB-6 Monitor Well No. NA 

kPile Name Safetv-Kleen Corp.. Dolton, Illinois 

Fed. ID. No. 1LD980613913 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3_ 

E. 

Surface Elev. S92.0 Completion Depth 26.0 

Auger Depth 22 Rotary Depth NA 

T. 36N R. 14E Date; Start 6/4/96 Finish 6/4/96 

Boring Location In gravel W TF#6 

Drilling Equipment Diedrich D-120 

Elev. DESCRIPTION 

u 
Ic 
a. 
<0 O) o a ° 

5 ® 
a « 
<« ^ 
Q .£ 

SAMPLES 

i € >• 
a o ~ > 
^ s If 

££ 

9| 

< T7 
> S 
o £ 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stage 
H-

REMARKS 

-^91.0 

-590.0 

-589.0 

-588.0 

ft ^87.0 

-586.0 

-585.0 

L-584.0 

-583.0 

[-582.0 

-581.0 

-580.0 

-578.0 

-577.0 

4.0-6.0 Gravelly fill. 

9.0-11.0 Gravelly CLAY (CL), mottled gray brown, 
moderately soft, plastic. 

14.0-16.0 gray brown silty CLAY (CD, stiff, only 
moist, slightly malleable, breaks but cohesive. 

H 1 

r 2 -

- 3 -

4 

5 • 

6 

7 -

12 

13 

14 

- 15H 

50 

ss 

100 

SS 

100 

ss 

8 
9 
10 
13 

6 
9 
13 

Start time 1 4:00. 

Surface elev. approx. (+/-
D 
Top OVA number meas. 
with 11..8eV RID. Bottom 
number meas. with 
10.6eVPID. 

Bottom of saturated zone 
btwn 11 and 1 4'. 



Site File No. 

Illinois Environmental Protection Agency Field Boring Log —2_ 
0310690006 County Cook . Boring No. VBr6 Monitor Well No. 

of 

NA 

Elev. 

SAMPLES 

DESCRIPTION w _ Q .= 

£ QS 
- t " 

o ? 

o S 

Personnel 

G - B. Culnan/C. Dewc; 
0 - 0. Jackson 
H - M. Stage 
H -

REMARKS 

-676.0 

-575.0 

-574.0 

h573.0 

r-572.0 

-571.0 

h-570.0 

-669.0 

-568.0 

-567.0 

-S66.0 

18 

16 -

-17-

18.0-20.0 Gravelly CLAY (CL), poorly sorted gravel, 
coarse grained sand interbedded in clay. 

20.0-22.0 As above. 

h 19-

20-

22.0-24.0 Very hard, stiff CLAY (CL), gray brown 
with small occasional shale pebbles. 

24.0-26.0 Very hard stiff CLAY (CL), easily breaks 
apart, but still slightly moist. 

h-24-

25 

SS 

60 

100 

100 

11 
21 
46 
54 

0 
0.5 

0 
0.5 

XX-4 Duplicate 

0 
0.8 

0 
0.5 



Illinois Environmental Protection Agency Field Boring Log ^ 

Site File No. 0310690006 County Cook Boring No. VB-7 Monitor Well No. NA 

m File Name Safatv-Kleen Coro.. Dolton. Illinois 

Fed. ID. No. ILD980613913 

Surface Eiev. 591.0 Completion Depth 26.0 

Auger Depth 24 Rotary Depth NA 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3 T. 36N R. 14E Date: Start 6/6/96 

E. 

Finish 6/6/96 

Boring Location In gravel E of angled truck station #9 

Drilling 

Elev, 

Equipment Diedrich D-120 

DESCRIPTION 
a. 
CO cs 

(5 3 Q .= 

SAMPLES 

& i. 
i-

II n £. 

S 
w o 
O 3 
it « 
u c 
&£ >1 o 2 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stage 
H -

REMARKS 

-S90.0 

•^89.0 

hssa.o 

>-587.0 

^^6.0 

r-685.0 

-584.0 

-583.0 

-582.0 

h-581.0 

r-580.0 

-579.0 

178.0 

r577.0 

-576.0 

4.0-6.0 Gravelly fill in top of spoon. Below CLAY 
(CD gray brown mottled, smooth, soft, malleable. 
No gravel, saturated. 

9.0-11.0 Gravelly CLAY (CD, soft to slightly stiff, 
fairly plastic, malleable, no free moisture. 

14.0-16.0 Silty gravelly CLAY (CD, slightly stiffer 
than above. 

- 1 

2 ~ 

- 3 -

4 

r- 5 -

6 

- 7 -

- 8 -

- 12 

- 13 

14-

-15-

100 

ss 

100 

ss 

100 

ss 

Start time 1 5:30. 

Surface elev. approximate 
( + /- T) 

0 
0.5 

6 
7 
10 

Base of saturated zone 
btwn 1 1 and 14'. 



Illinois Environmental Protection Agency Field Boring Log _2 of 2 

Site File No. 0310690006 County Cook Boring No. VB-7 Monitor Well No. NA 

Bev. 

SAMPLES 

DESCRIPTION 

O 

II 

E 

I? 
b S 

Personnel 

G - B. Culnan/C. Oe 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

-575.0 

-574.0 

-573.0 

-572.0 

571.0 

-570.0 

569.0 

-568.0 

r567.0 

-566.0 

-565.0 

18.0-20.0 As above, stiffer 

20.0-22.0 Very stiff, as above, with some larger 
pebble size grains, dry. 

22.0-24.0 As above, stiff, becoming more brittle. 

24.0-26.0 CLAY (CL), stiff, brittle, had very little 
gravel, dry. 

11 

16-

17-

18-

19-

20-

21 -

22-

23-

26-

ss 

100 

ss 

100 

ii 

100 

100 

6 
10 
15 
22 

11 
21 
31 
32 

0 
2.8 

0 
2.2 

0 
2.5 

Finish time 16:30 



_ Illinois Environmental Protection Agency Field Boring Log ''^9® —^—-3. 

Site File No. 0310690006 County Cook Boring No. VB-8 Monitor Well No. MW-9 

^ File Name Safetv-Kleen Corp., Dolton, llllnols Surface Elev. 591.0 Completion Depth 36.0 

' Fed. ID. No. ILD980613913 Auger Depth 32 Rotary Depth NA 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3_ 

E. 

T. 36N R. 14E Date: Start 6/5/96 Finish 6/5/96 

Boring Location In gravel N of tank farm #1 

Drilling 

Elev. 

Equipment Dliadrich D-120 

DESCRIPTION 

o 
!c 
CL 
nj C3 
^ o CP .3 

£ « 
Q-£ 
Q .= 

SAMPLES 

ii 
u . o 

CO cc 

-i 5 ? 
< "-a 
> 2 
o 2 

Personnel 

G - B. Culnan/C. Dewol' 
D- D. Jackson 
H - M. Stege 
H -

REMARKS 

-590.0 

-589.0 

-588.0 

-587.0 

-585.0 

-584.0 

-583.0 

-582.0 

-581.0 

-580.0 

-579.0 

-577.0 

-576.0 

4.0-6.0 Gray brown mottled CLAY (CL), soft, 
plastic, malleable. 

9.0-11.0 Gray brown silty CLAY (CL), to 10', soft 
gravelly clay beginning at 10' to bottom of spoon 
@11'. 

- 1 -

- 2 -

- 3 n 

4 -1 

5 -

6 -

- 7 -

- 8 -

14.0-16.0 Gray brown silty CLAY (CL), soft grading 
to stiffer at 15', still malleable, occasional tiny 
shale pebbles. 

- 12-

- 13 

14 

IL 15^ 

60 

ss 

100 

SS 

90 

SS 

Time start 1 5:00 

Surface elev. approx. (+/-

D 
Top OVA number meas. 
with 11.8eV PID. Bottom 
number meas. with 
lO.SeV Pid. 

Saturated zone begins at 
approx. 4". 

19 
42 

0 

28 

Water coming up from 

hole, sat. cuttings look like 

flowing mud. 



I Site File No. 

Illinois Environmental Protection Agency Field Boring Log —2_ of —3_ 

0310690006 County Cook Boring No. VB-8 Monitor Well No. MW-9 

Elev. 

SAMPLES 

DESCRIPTION 

« -S 

(/) tn 

•X 

I. 11 

G -
D -
H -
H -

Personnel 

B. Culnan/CJDewi^B 
D. Jackson 
M, Stage 

REMARKS 

-575.0 

-574.0 

-573.0 

-572,0 

-571.0 

-570.0 

-569.0 

-568.0 

-567.0 

-566.0 

-565.0 

-564.0 

-563.0 

-562.0 

-561.0 

-560.0 

-559.0 

18.0-20.0 As above. 

20.0-22.0 As above, lots of moisture on spoon, 
GRAVEL (GO between 21-22*. 

22.0-24.0 Gray brown silty CLAY (CD, fairly stiff, 
still malleable, shale pebbles, no gravel, lots of 
moisture on spoon. 

24.0-26.0 As above, bottom ring 125.5-26.0*1 
contains hard stiff and brittle clay, only 1 ** of 
recovery in this ring. 

26.0-28.0 CLAY (CD, hard, stiff. 

28.0-30.0 As above. 

30.0-32.0 As above. 

10 

- 17-

-19-

-20-

-21 -

U24-

-25-

-26 

-27 

h28 

-29 

-30 

- 31 

-32-

SS 

i 
100 

100 

ss 

80 

80 

100 

100 

ji 100 

grout,"very wet. 
Approximate bottom of 
saturated zone 15-18'. 

7 
14 
20 
35 

8 
18 
26 
40 

12 
14 
18 
48 

6 
9 
15 
20 

0 
9.2 

0 
12 

Moisture on spoon. 

6.8 
16.4 

Moisture on spoon, 
possibly from above, blow 
counts increasing. 

0 
12.2 

0 
10.6 

Moisture on spoon. 

0 
10.3 

Moisture on spoon. 

0 
5.8 

Moisture on spoon. 



Illinois Environmental Protection Agency Field Boring Log —2. of 

Site File No. 0310690006 County Cook Boring No. VB-8 Monitor Well No. MW-9 

Elev. DESCRIPTION 

32.0-34.0 Gray brown silty CLAY {CD, hard stiff, 
moist but fairly brittle, lots of moisture in sampler. 

34.0-36.0 Same as above. 

u 

CL (o a> »— o o .3 

£ «5 
a ® 

Q .£ 

SAMPLES 

5: r 
o c 

>1 o S 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

j^SS.O 

h-557.0 

-556.0 

:-555.0 

100 

100 

iil 
iiiiiiii 

0 
3.9 

Moisture on spoon. 

0 
1.4 

Moisture on spoon 

Finish time 16:00 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Field Boring Log -O-
Boring No. VB-9 Monitor Well No. NA 

Site File Name Safetv-Klean Corp.. Dolton, Illinois 

Fed. ID. No. iLD980613913 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. .3. 

E. 

^ Surface Elev. 591.0 Completion Depth 28.0 

Auger Depth 26 — Rotary Depth NA 

T. 36N R. -14E Date: Start 6/4/96 Finish 6/4/96 

Boring Location MW facility in gravel S of drum receiving BLDG15 

Drilling Equipment Diedrich D-120 . . 

Elev. DESCRIPTION If 
•5 « 
Q. ® 
<« ^ 
O .5 

SAMPLES 

M "w 
$ 

O m 
1 M 

s 2 s 
a 1 5 
££ • 2 

1° 
^ S o S 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stage 
H -

REMARKS 

^90.0 

--589.0 

-588.0 

-587.0 

[-586.0 

58S.0 

-584.0 

r^ae.o 

r582.0 

581.0 

580.0 

579.0 

•578.0 

-577.0 

-576.0 

4.0-6.0 Gray brown silty CLAY (CH), mottled 
brown, soft plastic, malleable. 

9.0-11.0 CLAY (CH), as above, no brown mottling, 
uniform gray brown color, homogenous, soft 
plastic, malleable. 

14.0-16.0 Gray brown silty CLAY (CD, stiffer than 
above, small shale pebbles @15.5'. 

1 -

- 2 -

- 3 

4 -

- 5 -

7 

- 8 

12 

- 13 

14 

100 

ss 

100 

SS 

-15-

100 

SS 

Start time 1 6:00 

Surface elev. approximate 
(+/- n 

11.7 PID only. 

Bottom, of saturated zone 
located btwn 11 and 14'. 



Illinois Environmental Protection Agency Field Boring Log ^ 
Site File No. 0310690Qnfi County Cook Boring No. VB-9 Monitor Well No. NA 

Elev. 

SAMPLES 

DESCRIPTION 

•£ <" -i. V 

t 

i 
5 ? 

O 2 

Personnel 
G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stege 
H -

REMARKS 

—575.0 

-^74.0 

r c 
1-673.0 

h-572.0 

1-571.0 

t-
^-570.0 

r-568.0 

r-667.0 

;-566.0 

r 
-565.0 

.--564.0 

-563.0 

18.0-20.0 As above. 

20.0-22.0 No recovery. 

22.0-24.0 Gray brown silty CLAY (CD, 
homogenous, stiff, moist, hard. 

24.0-26.0 As above, very hard and stiff, brittle, 
some moisture, but crumbly. 

26.0-28.0 As above. 

16-

r 17 -

-19-

-21 -

-23-

-24-

-25-

-26 

-27 

ss 

iihoo 
iiijijii 

100 

100 

100 

12 

5 
7 
10 
14 

9 
14 
20 
29 

17 
19 
28 
38 

41 
42 
51 
59 

NA 

Finish time 17:1 5 



Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. • ^ 

Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

. of 

Site File Name Safetv-Kleen Corp.. Dolton. Illinois 

Fed. ID. No. ILD980613913 , 

Field Boring Log ^ 

Boring No. MW-4 Monitor Well No. MW-4-

Surface Elev. 594.0 Completion Depth 20.0 

Auger Depth 18 

Sec. _3_ 

E. 

T. 36N R. 14E Date: Start 6/3/96 

Rotary Depth NA 

Finish 6/3/96 

SAMPLES 

Boring Location E of trailer parking area S of MW-12 

Drilling Equipment Diedrich D-120 

Elev. DESCRIPTION 

0.0-2.0 LOAM {CD, moist, root material, small 
pebbles, no fill. 

ae 

» ® 

f 
(A C 

2 
' I 

E 
9 ^ 

>1 o £ 

Personnel 

G - B. Culnan/C. Oewo! 
D- D. Jackson 
H- M. Stage 
H -

REMARKS 

-593.0 

-592.0 

^91.0 

-590.0 

L-589.0 

-588.0 

-587.0 

-586.0 

585.0 

^-584.0 

583.0 

^582.0 

581.0 

-580.0 

-579.0 

60 

2.0-4.0 CLAY/LOAM (OL), grading to wet sand 
(saturated), grading to gray brown mottled CLAY 
(CH), very plastic and malleable. 

4.0-6.0 Gray brown CLAY (CH), slightly mottled 
brown, very soft and plastic and malleable. 

6.0-8.0 Gray brown silty CLAY (CL), homogenous, 
slightly stiffer, semi-soft and malleable. 

8.0-10.0 Same as above, but more soft and 
malleable grading to gravelly, sandy clay @ 9' 

10.0-12.0 Gray brown silty CLAY (CH), very soft, 
plastic, malleable, minor gravel. 

12.0-14.0 Gray brown CU\Y (CL), stiffer and less 
plastic than above, minor gravel. 

14.0-16.0 Same as above. 

6 -

- 7 -

- 8 -

- 9 -

h 11 

12-

f- 13 

ss 

innn 
liiiii 

100 

iHii 

ill 

100 

100 

ss 

100 

ss 

100 

ss 

100 

ss 

100 

ss 
r 15-

0 
0.5 

0 
0.8 

Start time 10:30 

Surface elev. approximate 
(-1-/- 1') 
Top OVA number meas. 
with 1 .T.SeV PID. Bottom 
number meas. with 
lO.SeV PID. 

0 
0.5 

0 
0.8 

0 
1.0 

0 
0.8 

Moisture on split spoon. 

0 
0.8 



I Site File No. 

Illinois Environmental Protection Agency Field Boring Log ''^9® . of 

0310690006 County Cook Boring No. MWr4 Monitor Well No. MW-4 

Elev. DESCRIPTION 

o 
jc 
Q. 

2 S a 3 Q .£ 

SAMPLES 

cf! 

II 
^ o 
S i u c > 1 o S 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stege 
H -

REMARKS 

-57B.0 

-577.0 

-576.0 

-575.0 

-674.0 

16.0-18.0 As above, pretty stiff. 

18.0-20.0 As above. 

r 16-

-17-1 

-18-1 

- 19-1 

20-

ss 
100 

ss 

ill 
1 

15 

0 
0.8 

Finish time 11:10 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Site File Name Safetv-Kleen Cofo., Dolton. Illinois 

Fed. ID. No. ILD980613913 

Field Boring Log ^^9® —J— 

Boring No. MW-6 Monitor Well No. MW-6 

Surface Elev. 591.6 Completion Depth 22.0 

Auger Depth 22 . Rotary Depth NA 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3_ 

E. 

T. 36N R. 14E Date: Start 6/5/96 Finish 6/5/96 

SAMPLES 

Boring Location In grass NE of truck station #5 

Drilling Equipment Diedrich D-,120 

Elev. DESCRIPTION 

E 

>3 
o £ 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stage 
H-

REMARKS 

-590.6 

-589.6 

^88.6 

^87.6 

-586.6 

-585.6 

-584.6 

r-583.6 

582.6 

581.6 

580.6 

-579.6 

-578.6 

-^77.6 

-576.6 

0.0-2.0 LOAM (OL) 6", then gravel fill to 2.0'. 50 

2.0-4.0 Gravel fill to clayey gravel fill at 2.5' (not 
much recovery)/sample collected at 3'. 

4.0-6.0 Gray brown mottled CLAY (CD, soft, 
plastic and malleable, sand at bottom of brass ring 
(5-5.5'), collected for sample. 

6.0-8.0 Gray brown mottled Cl^Y (CL), grading to 
typical gray brown clay at 7', slightly stiffer at 
transition. 

8.0-10.0 Gray brown silty CLAY (CL), homogenous, 
fairly soft and malleable. 

10.0-12.0 As above. 

12.0-14.0 As above, semi-soft CLAY (CL), to fine 
sand (SP) at 13.5', saturated, red spots/streaks in 
clay, possibly iron staining. 

14.0-16.0 SAND (SP) interval extending down from 
above to 14.5', gray brown silty CLAY (CL), below 
this, semi-soft, fairly plastic and malleable. 

mmsi 

-1 -

- 2 -

^ 3 -

- 4 -

5 -

6 -

- 7 -

- 8 

- 9 

- 11 

- 13 

'-15^ 

SS 

85 

75 

100 

SS 

100 

SS 

100 

100 

SS 

100 

SS 

Start time 12:00 

Surface elev. approximate 
(-1-/- 1') 
Top OVA number meas. 
with ll.SeV PID. Bottom 
number meas. with 
lO.SeV PID. 

0 
1.4 

0 
1.7 

Sand collected in jar for 
possible lab sample. 



Illinois Environmental Protection Agency Field Boring Log ''^9® of 

Site File No. 0310690006 County Cook Boring No. MW-6 Monitor Well No. MW-6 

SAMPLES 

Elev. DESCRIPTION 

^ O 

Jl 
.? 

b 2 

Personnel 

G - B. Culnah/C. Dewol 
D- D. Jackson 
H - M. Stege 
H -

REMARKS 

^75,6 

r-574.6 

-573.6 

-572.6 

-^71.6 

-570.6 

^63.6 

16.0-18.0 As above with small pebbles. Gravelly 
CLAY (CL), interval at 17' approximately 2" thick. 
Clay to 18'fairly soft. 

18.0-20.0 Fairly soft, gray brown CLAY (CL), with 
occasional shale pebbles, minor gravel (GW) at 19' 
to bottom 20'. 

20.0-22.0 As above, gravelly sand to poorly sorted 
sand coarse (SW/GW) to fine at 20.5' approx. 2" 
thick. Fairly stiff CLAY (CL) at bottom of sand 
interval 20.5 to 21.5'. Silty sand, fine SAND 
interval (SM) at 21.5'. 

-16-

-17-

r 18-

19-

100 

ss 

1)-20-

100 

21 -

22-

100 6 
7 
10 
14 

0 
1.0 

0 
1.5 

Sand at 20.5' collected in 
sample jars 

Finish time 13:00. 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Field Boring Log J of 

Site File Name Safetv-Kleen Corp., Dolton. Illinois 

Fed. ID. No. ILD980613913 . 

Boring No. _MW-12 Monitor Well No. MW-12 

Surface Elev. 592.6 Completion Deptfi 20.0 

Auger Depth 22 Rotary Depth NA 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3L 

E. 

t. 36N R. 14E Date: Start 5/31/96 Finish 5/31/96 

Boring Location E of trailer parking, ao. midpoint facility IN-S) 

Drilling Eguipment Diedrich D-120 

Elev. DESCRIPTION 
- S O. Q. Q. 

SAMPLES 

w O 

•'I >1 O 2 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stage 
H -

REMARKS 

^91.6 

h-590.6 

r-589.6 

-588.6 

r687.6 

-586.6 

1-585.6 

-584.6 

-583.6 

-582.6 

-581.6 

-580:6 

-579.6 

-578.6 

-577.6 

0.0-2.0 Loam top 6", some gravel, no sample 
collected. 

2.0-4.0 Gravel fill {rocky fill) 

4.0-6.0 No recovery. 

6.0-8.0 Gray silty CLAY (CL), mottled with brown 
semi-soft, malleable, small shale pebbles, some root 
material. 

8.0-10.0 No recovery. 

10.0-12.0 No recovery. Large rock in head of 
spoon. 

12.0-14.0 Gray brown silty CLAY (CL), semi-soft 
and malleable small pebbles. 

14.0-16.0 Softer and slightly more malleable than 
above. 

1 -

2 

3 

4 

5 -

6 -

7 

8 

h 9 -

• 10 

- 11 

12 

- 13 

14 

- 15-J 

25 

SS 

ss 

SS 

100 

ss 

100 

ss 

16 
14 
12 
10 

0 
0.7 

0 
0 

Start 1 6:00 

Surface elev. approximate 
^ + l• V) 
Top OVA number meas. 
with 11 .SeV RID. Bottom 
number meas. with 
lO.SeV Prd. 

No recovery in anticpated 
water table interval. 



Illinois Environmental Protection Agency Field Boring Log of 

Site File No. 0310690006 County Cook Boring No. MW-12 Monitor Well No. MW-12 

Elev. DESCRIPTION 
a. 
2 ? t3 ° 

•£ 
Q .= 

SAMPLES 

t n 
e 

11 

Personnel 

G - B. Culnan/C. Oewol 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

-576.6 

h-575.6 

16.0-18.0 Same as above. 

r-574.6 

-573.6 

-572.6 

18.0-20.0 Same as above, except becoming more 
stiff. 

^ 16-

-17-

-18-

h- 19-

20-

SS 
100 

SS 

100 

SS 

0 
0 

0 
0 

Finish time 17:00. 



Illinois Environmental Protection Agency Field Boring Log ^^9® 

Site File No. 0310690006 County Cook Boring No. LE-4 Monitor Well No. _NA 

Site File Name Safatv-Kleen Corp.. Dbltoh. Illinois 

Fed. ID. No. ILD980613913 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Surface Elev. 592.0 Connpletion Depth 24.0 

Auger Depth 22 Rotary Depth NA 

Finish 5/31/96 

Boring Location SE part facility W main drive in gravel S tankfarm 

Drilling Eauipment DledrichD-120 

Elev. DESCRIPTION 

S 2 g. a 
Q. 

>1 
O 2 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

-591.0 

-590.0 

-589.0 

-588.0 

-587.0 

586.0 

-585.0 

584.0 

h-583.0 

-582.0 

581.0 

-580;0 

•579.0 

-578.0 

-577.0 

0.0-2.0 No log. 

2.0-4.0 Fill 

4.0-6.0 Base of fill at 4.5", wet sandy fill, gray 
brown, mottled yellow stiff CLAY (CD from 4.5 

6.0-8.0 ClAY (CD, gray brown, mottled yellow, 
stiff. 

8.0-10.0 Same as above, less brown mottling. 

10.0-12.0 Typical, gray brown silty CLAY (CL), 
homogenous, slightly softer and more malleable 
than above. 

12.0-14.0 Same as above, still stiff, tiny shale 
pebbles. 

14.0-16.0 Same as above, slightly softer, but still 
fairly stiff, more malleable. 

- 1 -

2 -

- 4 -

9 -

lo

ll -

- 12 

13 

- 14-

- IB-

BO 

70 

100 

100 

ss 

100 

ss 

100 

ss 

100 

ss 

5 
7 
8 
10 

Start 13:30 

Surface elevation 
approximate ( + 1- 1') 
Top OVA number meas. 
with 11.8eV RID. Bottom 
number meas. with 
10.6eV RID. 

0 
0.5 

0 
0.7 

O 
0.7 

0 
0.7 

0 
0.2 

0 
0.2 

Lots of moisture on spoon. 

Moisture on spoon 



Illinois Environmental Protection Agency Field Boring Log ^ 

Site File No. 0310690006 County Cook Boring No. LET4 Monitor Well No. NA 

Elev. 

SAMPLES 

DESCRIPTION O 2 

Personnel 

G - B. Culnan/C. Pewol 
D- D. Jackson 
H- M. Stags 
H -

REMARKS 

p-576.0 

-575.0 

-574.0 

-573.0 

-572.0 

r-571.0 

-570.0 

-569.0 

^-668.0 

16.0-18.0 CLAY (CL), no moisture on spoon, less 
soft and more stiff, still malleable, stiffer at the 
17-18' interval. 

18.0-20.0 Same as above. 

20.0-22.0 Same as above, slightly stiffer, but still 
fairly malleable. 

22.0-24.0 Same as above, stiffer and less 
malleable. 

-16-

17-

-18-

-19-

- 21 -

-22-

-23 

24-

SS 
100 

ss 

100 

100 

100 

0 
0 

Dry spoon 

0 
0.7 

0 
0.5 

0 
0.5 

Finish 14:30 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Field Boring Log -J— ^ 

Boring No. LE-5 Monitor Weil No. NA . 

Site File Name Safetv-Kleen Corp.. Dolton. Illinois 

Fed. ID. No. 1LD980613913 . 

Surface Elev. 595.0 Completion Depth 24.0 

Auger Depth 22 Rotary Depth NA 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3 T. 36N R. 14E 

E. . 

Date: Start 5/31/96 Finish 5/31/96 

SAMPLES 

Boring Location SW corner facility. 8 gravel parking lot near SK 11 

Drilling Equipment DIedrich D-120 

Elev. DESCRIPTION 

•£ « 1 CL Q..S 

E 

i! 

If o s 

Personnel 

G - B. Culnan/C. Dewol: 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

r594.0 

i-S93.0 

^92.0 

-591.0 

-590.0 

h-589.0 

-588.0 

-587.0 

h-586.0 

-585.0 

-584.0 

-583.0 

-582.0 

-581.0 

-580.0 

0.0-2.0 Loam at 1sandy fill to 2' 

2.0-4.0 Fill (sand) blackish with gravel material. 

4.0-6.0 Wet fine to medium-grained SAND (SPI 
grading to gray brown CLAY (CL), mottled with 
yellow at 5.5' wet, soft, malleable. 

6.0-8.0 Coarse grained SAND (SW) at 6.5' 
approximately 2" lens, brown gray mottled CLAY 
(CD at 7.0'. 

8.0-10.0 CLAY (CD brown gray grading to gray 
brown at 9.0* gray brown clay more stiff than 
above, fevir tiny shale pebbles. 

10.0-12.0 Same as above, at 11' is a sand layer 
approx 1-2" thick, fine saturated sand. Typical gray 
brown clay below sand. 

12.0-14.0 Same as above, homogenous 

14.0-16.0 Same as above, fairly stiff, still fairly 
malleable, moist. 

1 -

i- 2 -

- 3 -

4 -

- 5 -

6 -

- 7 -

h 8 -

- 9 -

-11 

L 13 

- 14-

-15-

70 

60 

SS 

ss 

SS 

ss 

ss 

100 

100 

100 

100 

100 

100 

5.5 
25.5 

11.0 
8.0 

Start time 10:50 

Surface elev. approximate 
( + /-1') 
Top OVA number meas. 
with 11.8eV RID. Bottom 
number meas. with 
IO.60V PID. 

0 
2.5 

0 
1.2 

0 
1.7 

Approxirhete base of 
saturated zone 

0 
3.5 

4 
6 
9 
10 

4 
7 
12 

0 
2.0 

0 
1.0 



Illinois Environmental Protection Agency Field Boring Log 2 of 2 

Site File No. 0310690006 County Cook Boring No. LE-5 Monitor Well No. NA 

Elev. 

SAMPLES 

DESCRIPTION 

O S 

g-0 e u 
SI 

^ o 
S t 
II 

Q £ 

S ? 

O 2 

Personnel 

G - B. Cu|nan/C. Dewoli 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

;-579.0 
i-

^57i3.0 

I 

-577.0 
r 

L 

-576.0 

-575.0 

-574.0 

-573.0 

r-572.0 

-571.0 

16.0-18.0 Same as above. 

18.0-20.0 Same as above, slightly softer and more 
malleable. 

-16-

-17-

20.0-22.0 Same as above. 

22.0-24.0 Gray brown silty CLAY (CD, stiffer than 
above. 

- 19-

-20-

-21 -

-23-

ss 
100 

ss 

100 

100 

100 

19 

5 
7 
9 

12 

0 
1.0 

0 
0.7 

0 
1.0 

0 
0.7 

Finish time 11:45 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook - . 

Field Boring Log — of 

Boring No. LE-6 Monitor Well No. NA 

Site File Name Safetv-Kleen Corp.. Dolton. Illinois 

Fed. ID. No. ILD980613913 

Quadrangle , Lake Caiumet. IL-IN 

UTM Coord. N. " 

Sec. _3_ 

E. 

• Surface Elev. 594.0 Completion Depth 20.0 

- Auger Depth 22 Rotary Depth NA 

t. 36N R. 14E Date: Start 6/3/96 Finish 6/3/96 

SAMPLES 

Boring Location SW facility in rd N of gate, btwn office trailers 

Drilling Equipment Diedrich D-120 

Elev. DESCRIPTION W CO 

i! 1-^ >1 o S 

Personnel 

G - B. Culnan/C. Dewof 
b- D.Jackson 
H - M. Stage 
H -

REMARKS 

-593.0 

^92.0 

1-591.0 

-590.0 

589.0 

588.0 

r-587.0 

-586.0 

585.0 

^584.0 

583.0 

-582.0 

•581,0 

-580.0 

1-579.0 

0.0-2.0 Roadbase gravel, fill. 

2.0-4.0 Saturated SAND and GRAVEL (SP/GP). 

4.0-6.0 Saturated SAND and GRAVEL (GP| to 
approx. 5', changing to brown CLAY (CH), 
saturated, soft, malleable and plastic. 

6.0-8.0 Semi-soft brown CLAY (CL) grading to 
typical gray brown silty CLAY (CH), soft, 
homogenous. 

8.0-10.0 Saturated gray brown CLAY (CH) with 
sahd/gravel lens at 9', approximately 2" thick, 
occasional shale pebbles approx. 1/2 cm. in 
diameter. 

10.0-12.0 As above, soft clay grading to stiffer at 
11.5'. 

12.0-14.0 As above, slightly stiff, semi-soft & 
malleable CLAY (CL), small shale pebbles. 

14.0-16.0 As above, less malleable than above, 
slightly stiffer. 

7174 

r- 1 -

2 -

L- 3 • 

5 • 

h 8 

- 9 

11 

- 13 

U 14 

- 15 

60 

100 

100 

ss 

100 

ss 

100 

ss 

lOO 

ss 

100 

ss 
5 
8 
10 

0 
0.2 

14:45 Start tirne 

Surface elev. approx. ( + 1-
^•) 
Top OVA nurtiber meas. 
with 11.8eV PID. Bottom 
number rfieas. with 
10.6eV PIO. 

Infiltration water? 

Approximate base of 
saturated zone. 



Illinois Environmental Protection Agency Field Boring Log ^ ^ 

Site File No. 0310690006 County Cook Boring No. LE-6 Monitor Well No. NA 

Elev. DESCRIPTION 

SAMPLES 

£• 
If 
&S. S£ 

E 

>1 o S 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stage 
H -

REMARKS 

-578.0 

-577.0 

-576.0 

-575.0 

-574.0 

16.0-18.0 As above. 

ss 

18.0-20.0 As above. 

-16-

- 17-

- 18H 

- 19-

20-

100 

SS 

100 

iii 

14 

5 
6 
10 
14 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Field Boring Log -J— 

Boring No. LE-7 Monitor Well No. MW-5 

Site File Name Safetv-Kleen Corp.. Dolton, Illinois 

Fed. ID. No. ILD9806139r3 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3_ 

E. 

T. 36N R. 14E 

Surface Elev. 594.0 Completion Depth 22.0 

Auger Depth 22 - Rotary Depth NA-

Date: Start 6/5/96 Finish 6/5/96 

SAMPLES 

Boring Location In gravel W side road across from TF#4 near wrhse 

Drilling Equipment Diedrich D-120 

Elev. DESCRIPTION 

5 S 
9-^ 

E 

I i 
II ^ s o S 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stege 
H -

REMARKS 

-593.0 

^92.0 

591.0 

-590.0 

-589.0 

588.0 

-587.0 

-586.0 

585.0 

584.0 

583.0 

h582.0 

-581.0 

-580.0 

-579.0 

0.0-2.0 Gravel fill. No sample. 

2.0-4.0 Gravelly fill, wet. 

4.0-6.0 Gravelly fill to 5.0', grading to gray brown 
mottled silty CLAY (CH), soft, plastic and malleable. 

6.0-8.0 As above to 7', grading to gravelly silty 
CLAY (CD to 8', moist, soft, plastic and malleable. 

8.0-10.0 Gravelly silty CLAY (CD, gravel interval at 
approx. 9' interbedded with silty clay for 2" then 
back to gravelly silty clay. 

10.0-12.0 Mottled gray brovyn silty CLAY (CL), 
grading to stiffer and less malleable at 12'. 

12.0-14.0 Typical gray brown silty CLAY (CL), 
small shale pebbles fairly soft, plastic and 
malleable. 

14.0-16.0 As above. 

1 -

f- 2 -

- 3 -

- 4 -

5 -

7 -

r 8 -

- 9 -

h 11 

r- 14 

-15-

50 

100 

ss 

ss 

ss 

100 

ss 

100 

ss 

6 
28 
35 
9 

5 

6 

9 

12 

5 
8 

12 

Start time 8:30. 

Surface elev. approx. ( + /-
n 

Sampled gravel fill/clay 
interface in 2nd ring from^ 
bottom. 

Unsure if sat. zone in 
backfill is due to infiltration 
water 
from recent rain. 

Lots of moisture on 
sampler. 



Illinois Environmental Protection Agency Field Boring Log _2 of 2 

Site File No. 0310690006 County Cook Boring No. LE-7 Monitor Well No. MW--5 

I Oev. DESCRIPTION 

SAMPLES 

sS 
a S 
££ 

I! 
> S o 2 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

-578.0 

-577.0 

-676.0 

-575.0 

r-574.0 

r573.0 

16.0-18.0 As above, still semi-soft and malleable. 

ss 

18.0-20.0 As above, lots of moisture on rings and 
sampler. 

20.0-22.0 No recovery 

k 16-

-17-

-18-

- 19-1 

20^ 

h-21 -

100 

SS 

100 

16 

Duplicate XXI. 

Finish time 9:30. 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook _ . 

Field Boring Log -J— -

Boring No. LE-8 Monitor Well No. NA 

Site File Name Safetv-Kleen Coro.. Dolton. Illinois 

Fed. ID. No. ILD980613913 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3_ 

E. 

Surface Eiev. 593.0 Completion Depth 22.0 

Auger Depth 22 Rotary Depth NA 

T. 36N R. 14E Date: Start 6/7/96 Finish 6/7/96 

SAMPLES 

Boring Location W of process area in Distribution Cntr parking lot 

Drilling 

Elev. 

Equipment Diedrich D-120 

DESCRIPTION 

0.0-2.0 Loam to 6", fill in remaining spoon. 

a # 9 a 

ri 
11 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stege 
H -

REMARKS 

^-592.0 

-591.0 

-590.0 

-589.0 

•588.0 

-587.0 

-586.0 

•585.0 

•584.0 

•583.0 

h-582.0 

-581.0 

-580.0 

-579.0 

-578.0 

50 

2.0-4.0 Fill, saturated sand - black coloration. 

4.0-6.0 Sandy/fill material to CLAY (CH) at 5.5', 
clay - gray brown mottled, soft and plastic at 5.5 to 
6". 

6.0-8.0 Gray brown mottled CLAY (CH), soft, 
plastic malleable. 

8.0-10.0 Shelby tube, saturated clay at each end. 

10.0-12.0 Saturated gray brown silty CLAY (CH), 
no gravel, soft plastic and malleable, slightly stiffer 
than gray brown clay at 8'. 

12.0-14.0 Gray brown silty CLAY (CL), semi-soft 
grading to gravelly silty clay at 10.5' to 13.7' in 
bottom of spoon is typical silty clay. 

14.0-16.0 Gray brown silty gravelly clay - a few 
shale pebbles/small gravel, slightly stiffer than 
above. 

- 1 -

- 2 -

- 3 -

- 4 -

- 5 -

- 6 -

- 7 -

- 8 -

ss 

100 

100 

50 

SS 

100 

11 

12 

SS 

100 

r 13 

- 14 

- 15-

ss 

100 

SS 

18 
12 

12 
14 

0 
6 

Start time 10:35 

Surface elev. apprbx. {+1-
I'l 
top OVA number meas. 
with 11.8eV PID. Bottom 
number meas. with 
10.6eVPID. 

infiltration water? 



Illinois Environmental Protection Agency Field Boring Log of 

Site File No. 0310690006 County Cook Boring No. LE-8 Monitor Well No. NA 

Elev. DESCRIPTION 

u 
!c 
S" o> 
<S J 

sz « 

Q .= 

SAMPLES 

O a 

l8 
ra a 

CO QC 

O « ^ 

9 a 

s I 
11 

Personnel 

G - B, Culnan/C. Dewol 
D - D. Jackson 
H- M. Stage 
H-

REMARKS 

-T577.0 

-676.0 

-575.0 

-674.0 

-673.0 

-572.0 

16.0-18.- CLAY (CL), as above, slightly stiffer, less 
pebbles/gravel, moist. Still fairly plastic and 
malleable. 

18.0-20.0 As above. 

20.0-22.0 Gray brown silty CLAY (CL), semi-soft, 
plastic and malleable. 

-18-

19-

[-20-

-21 -

SS 

il 
ijiliii 
iiii 

100 

80 

15 

6 
6 
10 
14 

0 
4.2 

0 
3.5 

No well defined, base to 
the saturated zona. 
Finish time 11:40. 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook . 

Field Boring Log O' -2-

Borlng No. LE-9 _ Monitor Well No. NA 

Site File Name Safetv-Kleen Corp.. Dolton. Illinois 

Fed. ID. No. ILD980613913 

Surface Elav. 589.0 Completion Depth 24.0 

Auger Depth 22 Rotary Depth NA 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3_ 

E. 

T. 36N R. 14E Date: Start 6/7/96 Finish 6/7/96 

SAMPLES 

Boring Location In grass/tree area N facility near SK-8 

Drilling 

Elev. 

Equipment DiedrichD-120 

DESCRIPTION 

0.0-2.0 LOAM (OL), sorhe gravelly fill (<10%), 
mostly organic soils. 

.1 ^ 
£ ® -1. a® °-

- S O b 
IS ? 
£<£ 

el 
s I 
< '-5 
> 2 
o S 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stage 
H-

REMARKS 

-588.0 

-587.0 

-586.0 

-585.0 

-584.0 

T^83.0 

-582.0 

-581.0 

-580.0 

-579.0 

r-57a.O 

U577.0 

L-576.0 

-575.0 

-574.0 

75 

2.0-4.0 Soils as above to 3', some back fill material 
(gravelly/sand, poorly sorted), grading to gray 
brown mottled CLAY (CH) at 3'9". 

4.0-6.0 Gray brown mottled CLAY (CH), soft, 
plastic and malleable. 

6.0-8.0 Gray brown mottled CLAY (CL) grading to 
gray brown gravelly clay at 6.5', iron staining, 
some sand, semi-soft, semi-malleable. Grading to 
soft gray brown, mottled clay at bottom. 

8.0-10.0 Gray brown CLAY (CL) at top soft, plastic 
and malleable, layer of saturated silt (dark brown) at 
8.5' approx. 3" thick grading to gray brown 
gravelly clay. 

10.0-12.0 Shelby tube 

12.0-14.0 Typical gray brown SILTY CLAY (CL), a 
few small gravels, fairly stiff, but moist and 
malleable, fairly plastic. 

14.0-16.0 As above except softer, grading to 
stiffer at 15'. 

- 4 -

5 -

6 -

r- 7 -

8 -

9 -

- 10--

- 11 -

-13-

-14-

SS 

70 

ill 
100 

SS 

100 

SS 

100 

SS 

SS 

SS 

100 

100 

8 
10 
10 
12 

4 
6 
6 
12 

7 
8 
10 
16 

0 
1 

0 
0 

0 
1 

0 
0 

0 
6 

6 
30 

Start time 15:05 

Surface elev. approx. (+/-
1") 
Top OVA number meas. 
with 11.8eV RID. Bottom 
number meas. with 
lO.SeV RID. 

Not as soft (wet) at this 
interval than in prov. 
boririgs. 

Sample collected in jar 
(gravelly clay) 



Illinois Environmental Protection Agency Field Boring Log —i of 2_ 

Site File No. .0310690006 County Cook Boring No. LE-9 Monitor Well No. NA 

0ev. 

SAMPLES 

DESCRIPTION 

« s 
l8 
S£ 

-1 
II 
££ 

1° 
>1 o S 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

-573.0 

-572.0 

L-571.0 

-570.0 

-569.0 

L-568.0 

-566.0 

-565.0 

16.0-18.0 As above, fairly sitff but still semi-plastic 
and malleable. A few more sfiale pebbles & gravels 
at 17-18". 

18.0-20.0 As above except stiffer, slightly more 
brittle, less gravel. 

20.0-22.0 More gravel again at the 21 to 22' 
interval, stiff, hard & brittle, still some moisture. 

22.0-24.0 As above. 

-16-

L- 17-

- 18-

L- 19-

^20-

-21 -

-22-

-23-

24-

ss 
100 

ss 

100 

100 

26 

6 
11 
17 
19 

8 
12 
18 
36 

5 
13 
20 
31 

12 
16 
28 
32 

Approximate base of 
saturated zone. 

5 ppm TOV registered on 
dean bag. 

Finish time 16:00. 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Site File Name Safetv-Kleen Corp., Dolton. Hlinois 

Field Boring Log ''^9® —?— o' -

Boring No. LE-10 Monitor Well No. NA 

Fed. ID. No. ILD980613913 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. 

Sec. _3. 

E. 

. . . Surface Elev. 591.0 Completion Depth 26.0 

- Auger Depth 22 Rotary Depth NA _ 

T. 36iM R. 14E Date: Start 6/6/96 Rnish 6/6/96 

Boring Location In gravel W of tank farm located in E field area. 

Drilling 

Elev. 

Equipment Diedrich D-120 

DESCRIPTION 

0.0-4.0 No log. 

a. <0 a> 
a 3 

Q.® 

Q .E 

SAMPLES 

if CO oc 

c « 

1 
2 

if 
< -o 
> 2 
o S 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stege 
H-

REMARKS 

-690.0 

-589.0 

-588.0 

-587.0 

-586.0 

-585.0 

r-584.0 

-583.0 

-582.0 

^81.0 

-580.0 

-579.0 

-578.0 

-577.0 

-576.0 

4.0-6.0 Gray brown mottled CLAY (CH), very soft, 
plastic and malleable, high odor, black staining. 

9.0-11.0 Gray brown silty CLAY |CL), fairly soft, 
plastic and malleable, moist. 

14.0-16.0 Gray brown silty CLAY (CD to 15", 
gravelly clay from 1 5' to bottom of spoon, soft, 
plastic and malleable. 

- 1 

- 2 -

- 3 -

- 7 -

- a -

-12-

^ 13H 

80 

SS 

100 

SS 

100 

SS 

Start time 13:30" 
Surface elev. approximate 
(-1-/- 1") 
Sample collected in glass 
jar. 
Top OVA number meas. 
with 11.8eV RID. Bottom 
number meas. with 
10.6eV PID. 

650 
395 

13. 
18.5 

0 
2.1 

-15-



Illinois Environmental Protection Agency Field Boring Log —i—of—2_ 

j Site File No. 0310690006 County Cook 

File Name Safetv-Kleen Corp.. Dolton. Illinois 

Fed. ID. No. ILD980613913 

Boring No. VB-1 Monitor Weil No. MW-2 

Surface Elev. 591.0 Completion Depth 26.0 

Auger Depth 22 Rotary Depth NA 

Quadrangle Lake Calumet. ILrIN 

UtM Coord. N. 

Sec. _3_ 

E. 

T. 36N R. 14E Date: Start 6/6/96 Finish 6/6/96 

: Boring Location N of main office BLDG in grass 

Equipment Diedrich D-120 

DESCRIPTION 
QL 
(0 aa 

o (J 2 

x: 
0) ^ 
a .E 

SAMPLES 

a • 
P o c o 

m S 
JC o 
u c 

^ S o 2 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H - M. Stege 
H -

REMARKS 

4.0-6.0 Wet CLAY (CH), gray brown mottled, low 
recovery. 

9.0-11.0 Gray brown rhottled silty CLAY (CH), soft 
plastic & malleable. 

- 1 -

- 2 -

- 3 -

4 

^ 5 n 

6 

- 7 

8 

14.0-16.0 Gray brown, silty CLAY (CD, small shale 
pebbles, fairly stiff, still malleable. 

- 12 

13 

14 

-15-

15 

ss 

ss 

90 

ss 
100 

Start time 9:30 

Surface elev. approx. ( + /-
V) 
Top OVA number meas. 
with 11.8eV PID. Bottom 
number meas. with 
10.6eV PID. 

0 
0.5 

Unsure where saturated 
zone begins. 

5 
7 
10 

Bottom of saturated zone 
btwn 1 1 and 1 4". 



Site File No. 

Illinois Environmental Protection Agency Field Boring Log ^ 

0310690006 County Cook Boring No. VBTI Monitor Well No. MW-2 

Elev. 

SAMPLES 

DESCRIPTION Si "18 
CO (/) CO I 

J i 
II 

o ^ 

II 

Personnel 

G - B. Culnan/C. Dew| 
D- D. Jackson 
H - M. Stage 
H -

REMARKS 

-575.0 

-574.0 

-573.0 

k-572.0 

-571.0 

h-570.0 

-569.0 

1-568.0 

-567.0 

•566.0 

-565.0 

18.0-20.0 As above, but slightly stiffer. 

20.0-22.0 As above. 

22.0-24.0 As above, but stiffer, dryer, slightly 
brittle, fine-grained silty sand at 23.5'. 

24.0-26.0 As above, silty sand at top and 
extending to 26", dry and crumbly, brittle, no 
moisture. 

13 

16-

- 17-

- 19-

-20-

-21 -

-22-

-23-

-24-

-25-

26-

ss 

100 

100 

100 

0 
0.3 



J of Illinois Environmental Protection Agency Field Boring Log 

Site File No. 0310690006 County Cook Boring No. VB-2— Monitor Well No. NA 

File Name Safetv-Kleen Corp.. Dolton. Illinois 

Fed. ID. No. ILD980613913 

Surface Elev. 591.0 Completion Depth 27.0 

Auger Depth 22 Rotary Depth NA. 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. , 

Boring Locatiort East of main office in parking lot. 

Drilling 

Elev. 

r-seo.o 

1-589.0 

^88.0 

^87.0 

^1. i86.0 

H585.0 

^84.0 

-583.0 

582.0 

^581.0 

-580.0 

^79.0 

»78.0 

-577.0 

-576.0 

Equipment Diedrich D-120 

DESCRIPTION 

3.0-5.0 Gray brown mottled yellow, silty CLAY 
(CH), saturated plastic malleable, silty sand at top 
3-3.5'. 

8.0-10.0 Gray brown silty CLAY (CH), gravel/sand 
at top 8-8.3, plastic, moist, malleable. 

13.0-15.0 No recovery in split spoon 

5/30/96 Finish 5/30/96 

Personnel 

G - B. Culnan/C. DewoL 
D- D. Jackson 
H - M. Stege 
H -

REMARKS 

Surface elev. approximate 
-H/-r) 

Top TOV reading 11.8, 
bottom reading 10.7 

3-5' clearly saturated. 

8-10' only moist, possibly 
perched zone above 8'. 

1 3' Water flowing from 
hole. 



Site File No. 

Illinois Environmental Protection Agency 

0310690006 • _ County Cook 

Field Boring Log 

Boring No. VB-2 Monitor Weil No. NA 

Elev. 

SAMPLES 

DESCRIPTION 
11 

E 

I? 
o g 

11 

Personnel 

G - B. Culnan/C. Dewq 
D- D. Jackson 
H- M. Stage 
H -

REMARKS 

-575.0 

-574.0 

-573.0 

-572.0 

^71.0 

«70.0 

h-569.0 

^68.0 

•567.0 

-566.0 

-565.0 

-564.0 

18.0-20.0 Gray brown CLAY (CH) as above, few 
small pebbles wet on outside of sleeves, very 
moist, plastic and malleable. 

20.0-22.0 Gray brown CLAY (CD, as above, few 
small pebbles, wet on outside, stiffer, slightly 
brittle, not as plastic or as malleable. 

22.0-24.0 Gray brown, silty SAND (SM), very fine 
sand, moist, crumbly, semi-cohesive. 

25.0-27.0 Same as above, approx. 3" layer of gray 
brown clay at 25", may be slough 

- 16-

- 17-

h 19-

20-

21 -

23 

-24-

-26 

27-

25-

Hi i 

100 

100 

r^fjioo 

7 
11 
23 
32 

27 
42 
42 
44 

0 
1.4 

0 
2.0 

Possible base of a 2nd 
water-bearing zone @1 20' 

0 
1.4 

Many blow counts, very 
stiff. 

0 
1.2 

Finished 11:10. 



Illinois Environmental Protection Agency 

Site File No. 0310690006 County Cook 

Field Boring Log —L of 

kPile Name Safetv-Kleen Goro.. Dolton. Illinois 

, Fed. ID. No. ILD980613913 

Boring No. VB-3 Monitor Well No. MW-7 

Surface Elev. 596.0 Completion Depth 38.0 

Auger Depth ^6 Rotary Depth NA . 

Quadrangle Lake Calumet. IL-IN 

UTM Coord. N. ' 

Sec. _3 T. 36N R. 14E Date; Start 6/3/96 

E. 

Finish 6/3/96 

Boring Location S part facility in grass S of RR sour 

i Drilling Equipment Diedrlch D-120 

Elev. DESCRIPTION 
a <0 a> 

o 

£ S 
Q.® 
0) _ 
Q .£ 

SAMPLES 

>• 

9 9 

P o c u 
SI 

ii 
> 2 
o 2 

Personnel 

G - B. Culnan/C. Pewol 
D- D. Jackson 
H - M. Stege 
H -

REMARKS 

-595.0 

-594.0 

-593.0 

-592.0 

t, 91.0 

590.0 

-589.0 

-588.0 

-687.0 

-586.0 

-685.0 

-584.0 

^^3.0 

-582.0 

^581.0 

3.0-5.0 Loam/gravelly fill. 

8.0-10.0 Coarse grained SAND (SW), at 8.5' sandy 
gray brown CLAY (CD to 9.5', fine grained medium 
sand to 10', dark staining at 9.5', moist, 
semi-cohesive. 

13.0-15.0 Fine to medium grained saturated SAND 
(SW), clayey sand interval from 14.0-14.2'. 

- 1 -

- 2 

3 J 

- 4 -

5 

- 6 -

^ 7 n 

- 9 
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Lots of moisture on spilt 
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-577.0 
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-573.0 

-672.0 

-571.0 

570.0 

r-5e9.0 

-568.0 

-567.0 

-566.0 

^565.0 

-r564.0 

18.0-20.0 Same as above, SAND (SW), grading to 
gray brown silty CLAY (CL) at 19*. 

20.0-22.0 Fine to medium grained SAND (SP) 
grading to gray brown silty CLAY (CL) at 21". 

22.0-24.0 Gray brown CLAY (CL), SANDY (SP) 
interval beginning at 23.5* to bottom, fine grained 
to bottorh. Clay stiff, but moist. Sand appears to be 
saturated. 

24.0-26.0 CLAY (CL) beginning at 24.5", stiff. 

26.0-28.0 Gray brown silty CLAY (CL). 

30.0-32.0 Gray brown silty CLAY (CL), fairly stiff, 
homogenous, only semi-malleable, slightly brittle. 
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Moisture on brass rings. 
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29 

Possible that high TOV 
result of water from above 
interval 
migrating down hole. 
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11 
19 
30 
32 

9.5 
19 



Illinois Environmental Protection Agency Field Boring Log 

Site File No. 0310690006 

Page of 

County Cook Boring No. VB-3 Monitor Well No. _MW^7 

Oev. DESCRIPTION 

SAMPLES 

Si 
O S 

n 

I 

E 

I? 
> s o S 

Personnel 

G - B. Culnan/C. Dewol 
D- D. Jackson 
H- M. Stage 
H -

REMARKS 

32.0-34.0 Same as above, stiff, moist, more brittle. 

r-56X0 
r 
i" 
-562.0 

-561.0 

r 
-560.0 

-559.0 

-558.0 

34.0-36.0 As above. 

36.0-38.0 As above, slightly more malleable, still 
fairly stiff. 
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- 34-J 
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-36-J 

^37-1 

38-

§ 85 

100 

100 

0 
2.1 

Lots of blow counts. 

0 
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0 
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Finish time 14:45 
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APPENDIX C 

QUALITY ASSURANCE PROJECT REPORT 

This Quality Assurance Project Report summarizes the quality assurance/quality 
control (OA/OC) evaluations of the investigative (RFI) data, which was collected during 
the Phase ll/lll RCRA Facility Investigation at the Safety-Kleen Corp.{S-K) Recycle Center 
at 633 138th Street in Dolton, Illinois. The evaluations were conducted to ensure that 
the investigative data are sufficiently precise, accurate, representative, and complete to 
achieve the RFI project objectives. The evaluations were performed in accordance with 
the RCRA Facility Investigation Quality Assurance Project Plan (QAPjP), which was 
included as Appendix D of the RFI Workplan. 

Proiect Description 

The purpose of the Phase ll/lll RFI at the S-K Recycle Center in Dolton, Illinois 
was to define the extent of soil and ground-water impacts at the site. The Phase ll/lll 
investigation involved the following activities: 

1. Lateral Extent Soil Sampling (May - June 1 996) 

2. Vertical Extent Soil Sampling (May - June 1996) 

3. Installation of Monitoring Wells (May - June 1996) 

4. Collection of ground-water samples (June 1996) 

Soil samjjles were submitted for laboratory analysis of volatile organic com
pounds (VOCs), semivolatile organic compounds (SVOCs), and TCLP metals (barium, 
cadmium, lead, and mercury). Samples collected from the East Field Investigation Area 
were also submitted for analysis of PCBs. 

Ground-water samples were submitted for laboratory analysis of volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), and total metals (barium> 
cadmium, lead and mercury). Based on the results of the total metals analyses, one 
sample was analyzed for dissolved lead. 
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Quality Assurance Evaluations 

The quality assurance objectives provide quantitative and qualitative measures 
of the ability to produce high-quality results through a properly designed sampling and 
analysis program. The objectives of the overall quality assurance/quality control 
(QA/QC) program were to: 

• Ensure that all procedures were documented, including any changes from 
the Workplan protocol). 

• Ensure that all sampling and analytical procedures were conducted 
according to sound scientific principles. 

• Evaluate the quality of the analytical data through a system of quantita
tive and qualitative criteria. 

• Ensure that all data and observations are properly recorded and archived. 

The degree to which these objectives were satisfied during the performance of the RFI 
is discussed below. This analysis is divided into the following: 

1. Field Procedures Quality Control Evaluation 

2. Laboratory Data Quality Control Evaluation (for Method Detection Limits, 
Accuracy, Precision, and Completeness) 

3. Overall Evaluation of Data Representativeness and Comparability 

Field Procedures Quality Control Evaluation 

Quality control during the field procedures was attained through: 

• Compliance with the Workplan as approved with conditions by lEPA; 

• Use of a qualified and experienced field team; 

• Proper recording and archiving of all field data; 

• Documentation of any changes from the Workplan in daily field memo
randa and quarterly progress reports to lEPA; 

The field procedures are described in Chapter 3 of the Phase II RFI Workplan and 
chapters 4 and 5 of this document. The RFI was conducted in accordance with the 
Workplan, as approved with conditions by lEPA, except that: 

• The locations and number of monitoring wells were modified during 
teleconferences with lEPA on June 5 and 6, 1996. 
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The project management structure is presented on Figure C-1. The minor 
changes in management structure from that proposed in the RFI Workplan are indicated 
on Figure C-1. 

Field data are complete with respect to the Workplan requirements for Phase ll/lll. 
They are archived as Appendix H of this report. The few changes from the Workplan 
procedures are documented in the quarterly reports (dated April 9, 1996, July 30, 
1996, and October 31, 1996) and in this Phase ll/lll report. 

Laboratory Data Quality Control Evaluation 

The objective of the Phase ll/lll RFI was to determine the extent of soil and 
ground-water impacts at the S-K Recycle Center. As specified in the RFI Workplan, this 
determination was made on the basis of laboratory data, which were subjected to data 
validation procedures described in the Workplan. This section provides the results of 
the quantitative evaluation of the laboratory data. 

The laboratory data were evaluated quantitatively in terms of method detection 
limits, precision, accuracy, and completeness. Data which did not satisfy the 
quantitative criteria in the QAPjP were defined as "qualified." Safety-Kleen has taken the 
conservative approach and qualified all data which do not satisfy the QC limits exactly. 
Safety-Kleen has also evaluated qualified data and determined if they can be used to 
achieve the project objectives. Qualified data which were found to be consistent with 
data which were not qualified were considered useful in achieving project objectives. 

The laboratory data collected during the Phase ll/lll RFI included: 

For Soil: 

• Analysis of 44 investigative samples and five field duplicates for Volatile 
Qrganic Compounds (VQCs) by Method 8240; 

• Analysis of 44 investigative samples and five field duplicates for 
Semivolatile Qrganic Compounds (SVQCs) by EPA Method 8270 

• Analysis of 44 investigative samples and five field duplicates for TCLP 
barium, cadmium, lead and mercury by EPA inductively coupled plasma 
and atomic absorption methods. 

• Analyses of 10 investigative soil samples for PCBs by EPA Method 8080. 
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For Ground Water: 

Analysis of 13 investigative samples, two duplicates, two equipment 
blanks and one field blank for Volatile Organic Compounds (VOCs) by 
Method 8240; 

Analysis of 12 investigative samples, two duplicates, two equipment 
blanks and one field blarik for Semivdiatile Organic Compounds (SVOCs) 
by EPA Method 8270; 

Analysis of 1 2 investigative samples, two duplicates, one equipment 
blank and one field blank for total barium, cadmium, lead, and mercury 
by EPA inductively coupled plasma and atomic absorption rnethods. 

Analyses of one sample for dissolved lead. 

Quality control data were collected at the following levels in accordance with the 
Quality Assurance Plan: 

1. Field IBIindl Duplicate Samples. At least one field duplicate for every 10 
investigative samples. 

2. Matrix Soike/Matrix Soike Duplicate. At least one for each 20 samples 
received. 

3. Surrogate Sbikinc. Added to all spil samples (organic analyses), prior to 
extraction and analysis. 

4. Method Blanks. One for each batch of samples with a minimum of one 
per twenty samples. 

The level of quality control for PCBs was not specified in the QAPjP. The actual 
QC level for PCBs was; surrogate spjkes for each sample and two method blanks for 10 
Investigative samples. In accordance with the laboratory SOP, matrix spikes are 
analyzed only if PCBs are detected in a batch of samples. PCBs were not detected in any 
of the samples analyzed. 

Soil Method Detection Limits 

The method detection limits (MDLs) goals are listed for each constituent in Table 
5-1 of Appendix Vll-A of the QAPjP. The actual MDLs for the analysis of each constitu
ent in each sample are provided in the laboratory reports in appendices J and K. In 
general, the reported MDLs were higher than the MDL goals in most soil samples for 
VOCs (EPA Method 8240). In general, the MDL goals were achieved for SVOCs, PCBs 
and metals. The MDLs for each constituent group are discussed below. 

VOCs. Thirty-four of the 49 soil samples required dilution in order to obtain OA/OC data 
within the control limits. The required dilutions are summarized in Table C-1. The 
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Table C-1. Undiluted Sample Results, Volatile Organic Compounds, Phase ll/lii RFI, S-K Corp. Recycle Center, Dolton, Illinois 

Undiluted Sample Results 

Sample 
Methyl Ethyl 

Ketone 
mg/kg 

Methylene 
chloride 
mg/kg 

Tetrachloro 
ethene 
mg/kg 

1,1,2-
Trlchloro 
ethane 
mgfltg 

Ttlchloro 
ethene 
mg/kg 

Benzene 
mg/kg 

1,1-Dichloro 
ethene 
mg/kg 

1,2-Dichloro 
propane 
mg/kg 

1,2-Dichloro 
ethane 
mgflcg 

trans-1,3-
Dichloro 
propene 
mg/kg 

Vinyl 
Chloride 
mg/kg 

Dilution Required 
for Acceplabie 

QMQC 

LE-l(18-20) ND(0.1) ND(0.005) ND(0.005) NDCO.OOS) NDCOOOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCO.OOS) lOx 

LE-2(t8-20) ND(O.I) ND(0.005) ND(0.P05) NDC0.005) NDCO.OOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) 10x 
LE-2(4-6) ND(0.1) NDCO.OOS) ND(0.005) NDC0.005) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCO.OOS) lOx 

LE-4(t8-20) ND(0.1) ND(0.005) ND(0.005) NDC0.005) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCO.OOS) ND(O.OOS) NDCO.OOS) NDCOOOS) lOx 

LE-5{18-20) ND(0.1) ND(O.OOS) ND(0.005) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) lOx 
LE-5(2-4) 0.107 NCHOOOS) ND(0.005) NDCO.OOS) NDCO.OOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDC0.005) NDCO.OOS) NDCO.OOS) lOx 

LE-7(18-20) ND<0.1) ND<0.005) ND(0.005) NDCO.OOS) NDCO.OOS) NDCOOOS) NDCOOOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCO.OOS) lOx 
LE-7(4-6) ND(0.t) N0(0.005) ND(0.005) NDCOOOS) NOCO.OOS) NDCO.OOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCOOOS) Sx 

LE-8(18-20) ND(0.1) N0(0.005) ND(0.005) NDC0.005) NDCO.OOS) NDC0.005) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCOOOS) SOx 
LE-8(4-6) ND(0.1) ND(0.005} ND(0.005) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NI3(O.OOS) NDCO.OOS) NDCO.OOS) lOx 

LE-9(18-20) ND(O.I) ND(0.005) ND(0.005) NDCO.OOS) ND(O.OOS) NDCOOOS) ND(OOOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCOOOS) lOx 
LE-9(22-24) NO(0.1) ND(0.005) ND(0.005) NDC0.005) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCO.OOS) SOx 

LE-t0(18-2O) ND(0.1) ND(0.005) NO(O.OOS) ND(0.00S) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCO.OOS) lOx 
LE-tO(24-26) ND(0.1) ND(0.CO5) ND(0.005) NDCO.OOS) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCOOOS) NDCOIMS) NDCO.OOS) NDCOOOS) SOx 
LE-IO<4-€) ND(0.1) N[3(0.005) ND(0.005) NDCOOOS) N[3CO.OOS) 04)208 NDCO.OOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCOOOS) tOx 

VB-1 (20-22) fJD(0.1) ND(0.005) ND(0.005) NDCO.OOS) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCO.OOS) SOx 
VB-1(24-26) ND(O.t) ND(0.005) 0.0322 NDCO.OOS) NDCOOOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCOOOS) SOx 

VB-2{20-22) ND(0.1) ND(0.005) ND(0.005) NDCOOOS) NDCOOOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCOOOS) lOx 
VB-2(25-27) ND(O.I) ND(0.005) N[3(0.005) NDCOOOS) NDCOOOS) NDCOOOS) NDCOOOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCOOOS) SOx 

VB-3(32-34) ND(0.1) N[3(0.005) ND(0.005) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) lOx 
VB-3(34-36) ND(0.1) ND(0.005) NDCO.OOS) NDC0.005) NDCOOOS) NDCO.OOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCOOOS) lOx 

VB-4(22-24) ND(0.t) ND(0.005) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCOOOS) NDCOOOS) NDCO.OOS) NDCOOOS) NDCO.OOS) lOx 
VB-4(22-24)/lXX-3) ND(0.1) ND(0.005) NDCO.OOS) NDCO.OOS) NDCO.OOS) NC3C0.005) NDCOOOS) NDCO.OOS) NDCOOOS) NDCO.OOS) NDC0.005) 
VB-4{26-28) ND(0.1) ND(0.005) NDC0.005) NDCO.OOS) NDCOOOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCO.OOS) NDCOOOS) SOx 

Note: Internal standard recoveries were low on all these analyses. 
Samples were diluted to obtain internal standard recoveries within control limits. 
Results of diluted samples are presented in the text Representative aliquots of the undiluted samples 
were spiked with 5-50 mg/kg of die live selected compounds of possible concern at the site. 
Matrix spiked results for undiluted samples are presented only to indicate that 5-50 mg/kg 
levels of these constituents would have been detectable despite low internal standard results. See text 

B01:D indicates qualified data 
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Table C-1. Undiluted Sample Results, Volatile Organic Compounds, Phase il/iii'RFi, S-K Corp. Recycle Center, Dolton, Illinois 

Undiluted Sample Results 

Sample 
Methyl Ethyl 

Ketone 
mgfltg 

. Methylene 
chloride 
mg/kg 

Tetrachloro 
ethene 
mgfltg 

1,1,2-
Trichioio 
ethane 
mg/kg 

Trichloro 
ethene 
mg/kg 

Beiizene 
mg/kg 

1,1-Dichioro 
ethene 
mgflrg 

1,2-Dichloro 
propane 
mg/kg 

1,2-Dichloro 
ethane 
mgOrg 

trans-1,3-
Dichloro 
propene 
mg/kg 

Vinyl 
Chloride 
mg/kg 

Dilution Required 
for Acceptable 

QA/QC 

VB-5(20-22) NCHO.I) ND(0.005) ND(0.005) ND(0.005) N0(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) tOx 
VB-5(20-22)/IXX-51 ND(O.I) ND<0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) 
VB-5(24-26) ND(O.i) 0.017 ND(0.005) ND(0.005) ND(0.005) 041098 ND(0.005) ND(0.005) N0(0.005) N0(0.005) ND(0.005) 50x 

VB-6(20-22) ND(01) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(O.OOS) ND(0.005) SOx 
VB-6(20-22)/p(X-4] ND(O.I) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND<0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND<0.005) 
VB-6(24-26) ND(0.1) ND(0.005) ND(0.005) N0(0.005) ND(0.005) ND(0.005) ND(0.p05) ND(0.005) ND(0.005) ND(0.005) ND{0.005) tOx 

VB-7(20-22) ND(a.1) ND(0.005) ND(0.0p5) ND(0.005) ND(0.005) ND(0.005) ND(0.0P5) ND(0.005) ND(0.005) ND(0.005) ND(0.005) lOx 
VB-7(24-26) ND(O.I) ND(0.005) ND(0.005) ND{0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) SOx 

VB-8(24:26) ND(0.1) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.0(») ND(0.005) ND(0.005) ND{0.005) ND(0.005) IQx 

VB-9(22-24) ND(0.1) N0(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND{0.005) ND(0.005) ND(O.OOS) ND(0.005) ND(O.OOS) tOx 
\/B-9(26-28) ND(0.1) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0.b05) ND(0.005) ND(0.005) ND(0.005) ND(0.005) ND(0005) SOx 

Spike Recoveries 

LE-9 (18-20)MS __ 386% 180% 88% 83% 162% 173% 120% 160% 66% 204% 
LE-10(24-26)MS - 600% 240% 180% 78% 166% 200% 174% 154% 102% 190% 
VB-1 (20-22)MS 100% - 98% 101% 97% 110% 96% 103% 103% 97% 98% 

Notei lntemal standard recoveries were low on ail these analyses. 
Samples were diluted to obtain internal standard recoveries within control limits. 
Results of diluted samples are presented in the text Representative aiiquots of the undiluted samples 

were spiked with 5-SO mg/kg of the five selected compounds of possible concern at Ihe site. 
Matrix spiked results for undiluted samples are presented only to indicate that 5-50 mg/kg 
levels of these constituents wouidhave bean detectable despite low internal standard results. See text 

BOLD indicates qualified data 
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primary reason for the dilutions was that internal standard recoveries were below the 
control limit in the undiluted samples. All internal standard recoveries were within 
control ranges in the diluted samples. Based on previous experience and on discussions 
with personnel from several laboratories, low internal standard recoveries appear to be 
a common problem associated with dense clay matrix soils, such as those at the Dpiton 
Recycle Center. This problem is considered to be due to the adsorption of the internal 
standard compounds onto the clays. The adsorption may be specific to certain of the 
internal standard compounds. In this event, the low recovery of the internal standards 
can result in the overestimation of the concentrations of target constituents. 

Due to the required dilution, the MDL goals were not achieved for most 
constituents in the 34 samples. For ten constituents, the elevated detection limits were 
above the lEPA Tier I Soil Cleanup Objectives (Class I Ground Water). These constitu
ents are: 

Methylene Chloride 
Tetrachloroethene 
1,1,2-Trichloroethane 
Trichiofoethene 
Benzene 
1.1-Dichloroethene 
1.2-Dichloropropane 
1,2-Dichloroethane 
Trans- 1,3-Dichloropropene 
Vinyl Chloride 

To address this situation, S-K took the following actions: 

1. To verify that the constituents of concern (if present) could be detected 
in the undiluted samples, representative soil samples were spiked with a 
solution containing the constituents of concern. Methyl ethyl ketone was 
also added to the spike solution. The concentrations of the constituents 
in the matrix spike solution were selected to be in the range of the lEPA 
TACO Tier I Soil Cleanup objectives (0.005 - 0.05 mg/kg). These matrix 
spiked samples were analyzed without dilution. 

The results of the matrix spike analyses are presented in Table C-1. The 
spike recoveries for the constituents of concern were 78 -600%. This 
result indicates that if the constituents of concern were present in the 
samples, they would likely have been detected in the analyses of the 
undiluted samples. 

2. The results of the analyses of the undiluted samples were reported for 
the constituents of concern, even though the internal standard recoveries 
were low. These results are presented in Table C-1. In general, the 
constituents of concern were not detected in the undiluted samples. The 
following constituents were detected in the undiluted samples but not in 
the diluted samples: 

VB-5(24-26); MC- (0.017 mg/kg); B - (0.0098 mg/kg) 
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LE-5(2-4); MEK - (0.107 mg/kg) 
LE-10(4-6); B - (0.0208 mg/kg) 
VB-1 (24-26); PCE - (0.0322 mg/kg) 

For these four constituents in these samples, the results reported in the tables and 
figures of the text are those of the diluted samples which passed the QA/QC criteria. 
However, because of the discrepancy between the diluted and undiluted sample results, 
these data have been qualified. 

SVOCs. The reported soil SVOC MDLs (Method 8270) achieved the goals established 
in the QAPjP for all samples. 

PCBs. The method detection limit goals were achieved for all samples for PCBs 
analyses. 

Metals. The MDL goals were met for all TCLP barium, cadmium and mercury analyses. 
The MDL goals were not met for lead. The achieved detection limit for lead (0.4 mg/L) 
was above the Tier I Class II ground-water protection CUO (0.1 rtig/L). Therefore, all lead 
data were qualified. However, as indicated in the text, lead was not detected at a 
concentration above the Class II CUOs in any of the shallow ground-water samples 
during Phase I or Phase III. The TCLP lead concentration exceeded the Tier I Class II CUO 
in only 1 of 25 shallow soil samples collected during the Phase I RFI. Therefore, it is not 
likely that elevated concentrations of leachable lead exist in the shallow saturated or 
unsaturated soils at the facility. 

Ground-Water Detection Limits 

The MDL goals were met for VOCs in all samples except for MW-7 Dup. This sample 
required dilution (lOx) to obtain acceptable QA/QC results due to elevated concen
trations of toluene. SW-846 allows for elevated MDLs in samples with possible matrix 
interferences, such as high, concentrations of a target constituent. Therefore, VOC data 
for MW-7 Dup were not qualified. The MDL goals were met for SVOCs and metals in 
all of the ground-water samples. 

Accuracy and Precision 

The following criteria were used to validate data for accuracy and precision: 

1. Accuracy 

• Holding Time Requirements 

• Surrogate Recovery Ranges (organic constituents only) 

• Matrix Spike Recovery Ranges 

• Method Blanks 
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• Laboratory Control Samples (inorganic constituents only) 

2. Precision 

• Field Duplicate Results 

• Matrix Spike/ Matrix Spike Duplicate Reproducibility 

For each of the criteria (except field duplicate results), quantitative acceptability limits 
have been established in the QAPjP and in SW-846. No quantitative acceptability 
ranges for field duplicates were established in the QAPjP or in SW-846. the objective 
of the laboratory data audit was to determine for which data these limits were not met 
and what effect those situations had on the use of the data to achieve the RFI 
objectives. 

Completeness of the data was determined based on the percentage of the data 
which satisfied the quantitative criteria above. The project objective for data complete
ness, as established in the QAPjP, was 95%. 

For Soil: 

The results of the soil data quality assurance evaluation are presented below, by 
analysis type. 

Soil VOCs. The quality assurance review resulted in the qualification of 20 of the 2,695 
soil VOC data (0.7%). Rve of these qualifications were due to the detection of target 
constituents in undiluted samples (which did not pass QA/QC criteria) and the non-
detection of these compounds in the diluted samples (which did pass QA/QG criteria). 
This situation was described in the previous section titled "Method Detection Limits." 
The remaining qualifications were due to out of control surrogate recoveries. 

Holding times for the soil VOC analyses are presented in Table C-2; all VOC 
analyses were conducted within the required holding times. VOC OA/OC data on 
accuracy and precision are summarized in Table C-3. High surrogate recoveries were 
obtained for 1,2-dichloroethane for several samples. A high surrogate recovery may 
indicate the overestimation of the concentration of any detected constituent in the same 
quantitation group as the surrogate. The surrogate quantitation groups for VOCs are 
presented in Table C-4. The detection of acetone in samples LE-5(2-4), LE-8(4-6), and 
LE-10(4-6) was therefore qualified. 

Low surrogate recoveries of bromofluorobenzene were obtained for samples XX-
2, XX-4 and VB-7(24-26). A low surrogate recovery may indicate the underestimation 
of constituents in the same quantitation group as the surrogate. Therefore, for these 
samples, data for all constituents (4) in the same quantitation group were qualified. All 
other VOC OA/OC results were within control limits. 

Soil SVOCs. Holding times of the soil SVOC analyses are presented in Table C-2; all soil 
SVOC analyses were conducted within the required holding times. Soil SVOC OA/OC 
data on accuracy and precision are summarized in Table C-5. As described below, 247 
of the 3,136 SVOC investigative data (7.8%) have been qualified. 
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Table C-2. Soil Holding Times, Phase ll/lll RFt, S-K Corp. Recycle Center. Oolton, Illinois 

Sample 

Sample 
Collection 

Date 

VOC 
Analysis 

Date 

SVOC 
Extraction 

Date 

SVOC 
Analysis 

Date 

PCB 
Analysis 

Date 
Metals Leach 

Dates Metals Analyses Dates 

SW-846 Limit 14 Days 14 Days 40 Days 6 months (Hg 28 days) 

LE-1 (2-4) 500196 6/7/96 6/5/96 6/7/96 6/10/96 6/5/96 6/11/96 
LE-1 (18-20) 5/30/96 6/7/96 6/5/96 6/7/96 6/10/96 6/5/96 6/11/96 

LE-2 (4-6) 5/30/96 6/7/96 6/7/96 6/13/96 6/10/96 6/5/96 6/11/96 
LE-2 (18-20) 5/30/96 6/7/96 6/7/96 6/13/96 6/10/96 6/5/96 6/11/96 

LE-3 (20-22) 5/31/96 6/7/96 6/5/96 677/96 NA 6/5/96 6/11/96 

LE-4 (4-6) 5/31/96 67i'/96 6/5/96 6/7/96 NA 6/5/96 6/11/96 
LE-4 (18-20) 5/31/96 6/11/96 6/5/96 6/7/96 NA 6/5/96 6/11/96 

LE-5 (2-4) 5/31/96 6/7/96 6/5/96 6/7/96 NA 6/5/96 6/11/96 
LE-5 (18-20) 5/31/96 6/11/96 6/5/96 6/7/96 NA 6/5/96 6/11/96 

LE-6(4-6) 6/3/96 6/6/96 6/7/96 6/13/96 NA 6/4/96 6/7/96-6/11/96 
LE-6 (18-20) 6/3/96 6/6/96 6/7/96 6/13/96 NA 6/4/96 6/7/96-6/11/96 

LE-7(4-6) 6/5/96 6/14/96 6/15/96 6/17/96 NA 6/10/96 6/14/96 
LE-7 (18-20) 6/5/96 6/14/96 6/15/96 6/17/96 NA 6/10/96 6/14/96 
LE-7 Dup (18-20)/IXX-1] 6/5/96 6/14/96 6/15/96 6/17/96 NA 6/10/96 6/14/96 

LE-8 (4-6) 6/7/96 6/18/96 6/13/96 6/18/96 NA 6/12/96 6/17/96-6/18/96 
LE-8 (18-20) 6/7/96 6/20/96 6/13/96 6/15/96 NA 6/12/96 6/17/96-6/18/96 

LE-9 (2-4) 6/7/96 6/18/96 6/13/96 6/15/96 NA 6/12/96 6/17/96-6/18/96 
LE-9 (18-20) 6/7/96 6/18/96 6/13/96 6/15/96 NA 6/13/96 6/17/96-6/18/96 
LE-9 (22-24) 6/7/96 6/18/96 6/18/96 6/21/96 NA 6/13/96 6/17/96 - 6/18/96 

LE-10(4-6) 6/6/96 6/17/96 6/13/96 6/15/96 6/17/96 6/12/96 6/17/96 - 6/ia«6 
LE-10(18-20) 6/6/96 6/17/96 6/13/96 6/15/96 6/17/96 6/12/96 6/17/96-6/18/96 
LE-10(24-26) 6/6/96 6/18/96 6/13/96 6/14/96 NA 6/12/96 6/17/96-6/18/96 

VB-1 (20-22) 6/6/96 6/18«6 6/13/96 6/15/96 6/17/96 6/1^96 6/17/96 - 6/18/96 
VB-1 (24-26) 6/6/96 6/17/96 6/13/96 6/15/96 6/17/96 6/12/96 6/17/96 - 6/18/96 

VB-2 (20-22) 5/30/96 6/7/96 6/5/96 6/7/96 6/10/96 6/5/96 6/11/96 
VB-2 (25-27) 5/30/96 6/7/96 6/5/96 6/7/96 6/10/96 6/5/96 6/11/96 

VB-3 (22-24) 6/3/96 6/11/96 6/13/96 6/15/96 NA 6/13/96 6/17/96 - 6/18/96 
VB-3 (32-34) 6/3/96 6/6/96 6/7/96 6/13/96 NA 6/4/96 6/7/96-6/11/96 
VB-3 (34-36) 6/3/96 6/6/96 6/7/96 6/13/96 NA NA NA 
VB-3 (36-38) 6/3/96 6/6/96 6/7/96 6/13/96 NA 6/4/96 6/7/96-6/11/96 

VB-4 (22-24) 6/4/96 6/13/96 6/15/96 6/18/96 NA 6/10/96 6/14/96 
VB-4 Dup (22-24)/ tXX-3] 6/5/96 6/15/96 6/15/96 6/17/96 NA 6/10/96 6/14/96 
VB-4 (26-28) 6/4/96 6/14/96 6/15/96 6/17/96 NA 6/10/96 6/14/96 
VB-4 Dup (26-28)/ [XX-2] 6/5/96 6/15«6 6/15/96 6/17/96 NA 6/10/96 6/14/96 

VB-5 (20-22) 6/7/96 6/18/96 6/13/96 6/19/96 NA 6/12/96 6/17/96-6/18/96 
VB-5 Dup (20-22)/ [XX-5] 6/7/96 6/18/96 6/13/96 6/17/96 NA 6/13/96 6/17/96 - 6/18/96 
VB-5 (24-26) 6/7/96 6/18/96 6/13/96 6/15/96 NA 6/12/96 6/17/96 - 6/18/96 

VB-6 (20-22) 6/4/96 6/14/96 6/15/96 6/19/96 NA 6/10/96 6/14/96 
VB-6 Dup (20-22)/ [XX-4] 6/5/96 6/15/96 6/15/96 6/17/96 NA 6/10/96 6/14/96 
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Table C-2. Soil Holding Times. Phase ll/lll RFI, S-K Corp. Recycle Center. Dolton. Illinois 

Sample 

Sample 
Coupon 

Date 

VOC 
Analysis 

Date 

SVOC 
Extraction 

Date 

SVOC 
Analysis 

Date 

FOB 
Analysis 

Date 
Metals Leach 

Dates Metals Analyses Dates 

SW-846 Limit 14 Days 14 Days 40 Days 6 months (Hg 28 days) 
VB-6 (24-26) 6/4/96 6/13/96 6/15/96 6/17/96 NA 6/10/96 6/14/96 

VB-7 (20-22) 6/6/96 6/17/96 6/11/96 6/12/96 NA 6/12/96 6/17/96-6/18/96 
VB-7 (24-26) 6/6/96 6/18/96 6/11/96 6/12/96 NA 6/12/96 6/17/96-6/18/96 

VB-8 (24-26) 6/5/96 6/17/96 6/13/96 6/17/96 NA 6/13/96 6/17/96-6/18/96 
VB-8 (30-32) 6/5/96 6/14/96 6/15/96 6/17/96 NA 6/10/96 6/14/96 
VB-8 (34-36) 6/5/96 6/13/96 6/15/96 6/17/96 NA 6/10/96 6/14/96 

VB-9 (22-24) 6/4/96 6/13/96 6/13/96 6/17/96 NA 6/10/96 6/14/96 
VB-9 (26-28) 6/4/96 6/14/96 6/13/96 6/18/96 NA 6/10/96 6/14/96 

MW-6(4-6) 6/5/96 6/13/96 6/isra6 6/17/96 NA 6/10/96 6/14/96 
MW-6 (20-22) 6/5/96 6/14«6 6/15/96 6/17/96 NA 6/10/96 6/14/96 
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fable C-3. Soil Sample QA/QC Summary, Volatile Organic Compounds, Phase ll/lll RFI, S-K Corp. Recycle Center, Dolton, II 

Surrogate Reveries 
1,2-Dlchloro-

Sample Toluene Broitiofluorobenzene ethane-d4 

Quality Control Limit 81-117 74-121 70-121 

LE-5(2-4) 110 87 123 

LE-4(4-6) 107 90 127 

VB-9(22-24) 92 91 137 

LE-7 (4-6) 106 83 127 

VB-6(30-32) 101 86 125 

LE-10(4-6) 111 91 126 

VB-5(24-26) 91 80 126 

LE-8(4-6) 115 85 123 

LE-9(22-24) 88 81 140 

VB-3(22-24) 107 88 124 

XX-2 108 69 118 

XX-4 111 72 115 

VB-7 (24-26) 95 71 114 

Range of other sample 

surrogate recoveries (46) 88-119 74-99 90-121 

Sample Benzene Chlorobenzene 1,1-Dichloroethene Tbiuerie Trichioroethene 

Quality Control Limit (Spike Recovery) 76-127 75-110 61-145 76-125 71-120 

MS/MSD Recoveries 
VB-3(32-34)MS 104 93 92 133 112 
VB-3(32-34)MSD 99 95 105 147 117 

9603700MS 104 107 96 131 101 
9603700MSD 100 99 100 113 101 

Range of Other Recoveries (26) 96-110 86-107 81-132 85-125 92-113 

Quality Control Limit (% RPD) 20 20 20 20 20 

Range of All % RPD (15 pairs) 0-5 0-10 0-17 0-18 0-8 

Method Blanks and Blanks 

No VOCs detected In any of (16) Method Blanks 

Notes: Bold indicates recoveries above QA/QC control llrhlts 
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Table C-4. Quantitation Groups, Volatile Organic Compounds, Method 8240, Phase I RFI, 
Safety-Kleen Dolton Recycle Center, Dolton, Illinois. 

1,2-Dichloroethane-d4 Toluene-dS Bromofluorobenzene 

Acetone 
Benzene 
Bromodichloromethane 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1.1-Dlchloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1,2-Dichloroethene 
Methylene Chloride 
2-Butanone (MEK) 
1.1.1-Trichloroethane 
Trichloroethene 
T richlorofluoromethane 
1.1.2-Trichlorotrifluoroethane 
Vinyl Acetate 
Vinyl Chloride 

Bromoform 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
2-Hexanone 
4-Methyl-2-Pentanone 
1,1,2,2-Tetrachloroethane 
Tetrachlorethene (PERC) 
Toluene 
1,1,2-Trichloroethane 

Chloro benzene 
Ethylbenzene 
Styrene 
Xylenes 

Notes; Quantitation groups based on S-K Lab retention times for EPA method 8240. 
Dichloroethane group (RT< 14 minutes): Toluene group (RT = 14-18 minutes) 
Bromobenzene group (RT<18 minutes). 
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Table C-S. Soil Dala CWQC Summary, Semi Volatile Organic Compounds, Phase ll/iil RFI; S-K Corp. Recycle Center, Oolton, Illinois. 

Sample Phenol-dS 2-Fluorophenol Njtrobenzene-d8 2-Fluorobiphenyl 2,4,6-T ribromophenol 

CJA/QCIimit 
(SVy-846) 13-121 16-108 27-112 34-118 32-123 

VB-2(25-27) 81 56 62 76 28 

All Others (48) 51-88 47-72 38-81 59-90 36-96 

Sample Phenol 2-Chlorophenol 
1.4-Dlchloio-

tMnzene 
N-Nitroso dl-n-

propylamlne 1,2,4-Trlchlorobenzene 
4-Chloro 3-

Methyl Phenol Acenapthene 4-Nitrophenol 
2,4-Dinitro 

toluene Pentachlorophenol Pyrene 

QA/QC LimH 
(QuAPiP) 32-115 34-118 33-110 47-124 34-107 46-132 44-120 13-111 39-123 19-151 33-119 

VB-6 (20^22) MS 
VB-6 (20-22) MSD 

73 
69 

73 
68 

72 
68 

80 
72 

73 
69 

82 
79 

84 
80 

42 
38 

67 
65 

6 
4 

82 
79 

96-03869 MS 
96-03869 MSD 

51 
39 

49 
36 

40 
30 

47 
40 

48 
38 

62 
46 

64 
48 

67 
46 

61 
46 

45 
31 

74 
51 

LE-9 (22-24) MS 
LE-9 (22-24) MSD 

76 
77 

73 
79 

66 
68 

74 
76 

69 
72 

83 
84 

79 
82 

47' 
57 

70 
73 

10 
13 

83 
84 

96-026356 MS 
96-026356 MSD 

104 
95 

116 
108 

119 
109 

161 
144 

116 
106 

130 
120 

139 
129 

5 
S 

25 
24 

69 
58 

118 
116 

All Others (8) 39-67 36-70 30-64 39-76 38-63 46-99 48-81 35-83 46-75 20-83 51-79 

QA/OC Limit %RPD 
(QuAPjP) 40 40 40 40 40 40 40 40 40 40 40 

96-038690 MS/MSD 25 31 13 34 48 28 43 27 30 17 20 

Range of sample % 
RPD(3pairs) 2-25 2-31 2-39 1-34 0-35 2-28 3-33 0-27 1-27 3-17 1-23 

Method Blanks 

No Constituents detected in any of sbcr (6). method blanks 

Note: Bold indicates data above QC llmtta. Bold Italics Indicate data below QC limits. 
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As shown in Table C-5, one soil sample [VB-2(25-27)] had one surrogate 
recovery (2,4,6- Tribromophenol) that was below the control limits. Low surrogate 
recoveries indicate the possible underestimation of the concentrations of constituents 
in the same quantitation group as the out-of-contrpi surrogate. SVOC quantitation 
groups are shown in Table C-6. Because the other surrogate in the same quantitation 
group (2-Fluorobiphenyl) was within quality control limits, no SVOC data were qualified 
due to the low surrogate recovery. 

As shown in Table C-5, spike recoveries for matrix spike and/or duplicate samples 
VB-6(20-22), 96-03869 and LE-9, were outside of the control limits for one or more of 
the following constituents: 1,4-Dichlorobenzene, N-Nitrosp-di-n-propylamine, and 
pentachlorophenol. In each of the cases described above, the matrix spike recoveries 
and reproducibilities were within control limits for all other matrix spike constituents in 
the same quantitation group as the out of control spike constituent. The SVOC 
quantitation groups are shown in Table C-6. Therefore, no data were qualified due to 
these low matrix spike recoveries. 

As shown on Table C-5, several of the matrix spike compounds were outside of 
control limits for sample 96-026356MS/MSD. All detected SVOC data on samples 
within the same analytical batch (Batch D) were qualified. Also, all constituents in the 
same quantitation group as 4-nitrophenol and 2,4-dinitrophenol were qualified for those 
samples in Batch D. This resulted in qualification of 247 data. All other soil SVOC 
QA/QC results were within QA/QC limits. 

Soil PCBs. Holding times for the PCB analyses are presented on Table C-2; the PCB 
analyses were conducted within the required holding times. The PCB QA/QC data for 
accuracy and precision are summarized in Table C-7. The PCB QA/QC data were within 
control limits. No PCB data were qualified. 

Soil TCLP Metals. Forty-eight (48) of 192 soil metals data were qualified (25%). Holding 
times for the metals analyses are presented in Table C-2; all metals analyses were 
conducted within the required holding times. The rhetals QA/QC data for accuracy and 
precision are summarized in Table C-8. A|l metals QA/QC data were within the control 
limits, the lead analyses were qualified due to elevated detection limits. However, 
because during the Phase I RFI, lead was detected in only one shallow soil sample at a 
concentration above the CUQs, this qualification should not impact the RFI results No 
other metals data were qualified. 

Soil Data Completeness 

Completeness is defined as the percentage of unqualified environmental data. 
Data are qualified if they do not satisfy the QC limits for accuracy and precision that 
have been established in the QAPjP. Data qualifications are summarized below: 

20 of 2,695 soil VQC data (0.7%); 

247 of 3,136 soil SVQC data (7.8%); 
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Table C-6. Semivolatile internal Standards with Corresponding Analytes Assigned for Quantitation. 

Benzyl alcohol 
Bis (2-chloroethyl) ether 
Bis (2-chlorDisopropyl) ether 
2-Chlorophenol 
1.3-Dichlorobenzene 
1.4-Dlchlorob0nzen9 
1,2-Dichlorobenzene 
2-Fluorophenol (surrogate) 
Hexachloroethane 
2-Methylphenol 
4-Methylphenol 
N-Nltroso-di-n-propylawlne 
Phenol 
Phenol-ds (surrogate) 

2. Naphthalene-dg 
Benzoic Acid 
Bis(2-chloroethoxy) methane 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2,4-Dlchlorophenol 
1,2,4-Trichlorobenzene 
2,4-Dimethylphenol 
Hexachlorobutadlene 
Isophorone 
2-Methytnaphthalene 
Naphthalene 
Nitrobenzene 
Nitrobenzehe-dS (surrogate) 
2-Nltrophenol 

Acenapthene 
Acenaphthylene 
2-Chloronaphthalene 
4-Chlorophenyl phenyl'ether 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
2,<4-P>nitrophenol 
2,4-Dlnltrotoluene 
2;6-Dinitrotoluene 
Fluorene 
2-Fluoroblphenyl (surrogate) 
Hexachlorocyclopentadiene 
2-NltrDanillne 
3-Nitroanaline 
2,4,6-Trfbromophenol (surrogate) 
2,4,is-T richlorophenol 
2,4,5-T richlorophenol 
4-Nltrophenol 

4a. Phenanthrene-dp 
Anthracene 
4-Bromophenyi phenyl ether 
4.6-Dinitro-2-methylphenol 
Fluoranthene 
Hexachlprobenzene 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 

4b. Chnreene-d]2 
Benzo(a)anthracene 
Bis(2-ethylhexyl)phthalate 
Butylbenzylphthalate 
Chrysehe 
3,3'-Dlchlorobenzldine 
Pyrene 

4c. Pervlene-d^ 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzp(a)pyrene 
Dlbenz(a,h)anthracene 
Dl-n-octyl phthalate 
lndeno(1,2,3-cd)pyrene 

Bold Italics indicate matrix spike compounds 
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Table C-7. Polychlorinated Biphenyl Sample QA/QC Summary, Phase 11/111 RFI, 
S-K Corp. Recycle Center. Oolton, Illinois. 

Ca|l>'r?ti°n Verjncplion Sampies 

Quality Contiol Limit 
(SW-846) 

Sample 
NA 
NA 

6/11/96 
6/14/96 

PCS 1016 
>50 

PCB 1016 
131 
121 

PCB 1260 
>50 

PCS 1260 
139 
143 

Quality Control Limit 
{SW-846) 

Sample 

All (15) 

Surrogate Recoveries 

Decachiorobiphenyl 

Recovered 

Depaphlprob'pheny) 

Recovered* 

Matrix Spikesflltelrix SpIKe Dppllpates 

None** 

Method Blanks 

No PCBs detected in any of 2 method blanks 

* The laboratory SOP indicates two levels of QC limits. If PCBs are detected in the samples then the QC limit for surrogate recovery is >50%. 
if PCBs are not detected, then the QC limit is detection. The laboratory SOP is attached as /Appendix F-1. 

** Laboratory SOP indicates that Matrix Spikes are to be run only if PCBs are detected. PCBs were not detected in any samples. 
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Table C-8. Soli Data QA/QC Summary, Metals, Phase ll/lll RFI, S-K Corp. Recycle Center, Dclton, Illinois 

Laboratory Control Samples 

Ba Cd Pb . Hg 

Quality Control Limit 80-120 80-120 80-120 
Laboratory Control Samples 
LCSE611 94.3 84.4 90.7 — 
LCSE60796 98.5 89.2 95.8 -
LCSE614 96.0 88.6 98.1 — 
LCSE61796 93.4 86.2 93.0 -

Matrix Spikeff^atrtx Sbike Duplicates 
Ba Cd Pb Hg 

Quality Control Limit 
MS/MSD Recoveries 

9603756 
VB-3(36-38) 
9603852 
XX-3 
VB-8(24-26) 

92/91 
95/95 
94/94 

91/94 

80-120 

85/85 
87/88 
88/88 

84/86 

8W2P 

90/89 
93/94 
96/95 

92/93 

80-120 

98/100 

107/107 
111/111 

Quality Control Limit 
MS/MSD %RPD 

9603756 
VB-3(36-38) 
9603852 
XX-3 
VB-8(24-26) 

20 

1 
0 
0 

20 

0 
1 
0 

20 

1 
1 
1 

20 

2 

0 
0 

Method Blanks 
Ba Cd Pb Hg 

Method Blank Results (Detection Limit In Parentheses) 
Number of Method Blanks 

ND(O.OI) ND(O.OIO) 
3 3 

ND(0.08) ND(0.G002) 
3 3 
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• 0 of 10 soil PCB data (0.0%); and 

48 of 192 TCLP metals data (25.0%). 

The overall completeness for the soil quality data is 95.0%. This level of completeness 
meets the QC goal of 95% completeness. A summary of all qualified soil data is 
presented in Table C-9. 

Pgr Ground Water: 

The criteria used to evaluate the ground-water data in terms of accuracy and 
precision, were the same for ground-water as for soil. The evaluations are presented 
below, by analytical method. 

Ground-Water VOCs. The quality assurance review resulted in the qualification of 20 of 
the 990 ground-water VOC data (2.0%). Holding times for the ground-water VOC 
analyses are presented in Table C-10; all VOC analyses were conducted within the 
required holding times. 

VOC QA/QC data on accuracy and precision are summarized in Table C-11. Low 
surrogate recoveries were obtained for toluene for samples MW-7 and MW-7Dup/[Dup 
1]. A low surrogate recovery may indicate the underestimation of the concentration of 
any constituent in the same quantitation group as the surrogate. The surrogate 
quantitation groups for VOCs are presented in Table C-4. The ten VOCs in the same 
quantitation group as the toluene surrogate were qualified for both of these samples. 
The low surrogate recovery of toluene is most likely related to the high concentrations 
of toluene detected in these samples. All other VOC QA/QC results were within control 
limits. 

Ground-Water SVOCs. Holding times of the ground-water SVOC analyses are presented 
in Table C-10; all ground-water SVOC analyses were conducted within the required 
holding times. Ground-water SVOC QA/QC data on accuracy and precision are 
summarized in Table C-12. As described below, 0 of the 1,088 SVOC investigative data 
(0%) have been qualified. 

As shown in Table C-10, one ground-water sample ISK-7] had one surrogate 
recovery (phenol) that was below the control limits. Low surrogate recoveries indicate 
the possible underestimation of the concentrations of constituents in the same 
quantitation group as the out-of-control surrogate. SVOC quantitation groups are shown 
on Figure C-6. Because the other surrogate in the same quantitation group (2-
Fluorophenol) was within quality control limits, no SVOC data were qualified due to the 
low surrogate recovery. 

As shown in Table C-12, spike recoveries for matrix spike and/or duplicate 
samples, spike recovery reproducibilities, and method blanks were within the control 
limits. No ground-water SVOC data were qualified. 
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Table C-9. Summary of Qualified Soil Data, Phase ll/lil RFI, S-K Recycle Center, Dolton, Illinois 

1 ..Volatile Organic Compoqnds (EPA Method 8240) 

1 a. VOC data qualified due to detection of constituents in undiluted smple 

Sample Constituents 

LE-10(4-6) 8(0.0208) 
LE-5(2-4) 28(0.107) 
V8-1 (24-26) PCE (0.032) 
V8-5(24-26) 8 (0.0098); MC (0.017) 

Note: For samples where undiluted sample failed QA/QC but diluted sample MDL 
exceeded TACO Tier I. See Text 

1 b. VOC data qualified due to low surrogate recovery (bromofluorobenzene). 

Sample Constituents 

XX-2 C8,E8, Sty, X 
XX-4 C8.E8, Sty, X 
VB-7(24-26) CB,EB, Sty, X 

Note: All samples in quantitaiton group are qualified 

2. Semivotatile Oroanic Compounds fEPA Method 82701 

2a. SVOC data qualified due to low matrix spike recoveries (4-nitrDphenol, 2-4-dinitrophenQl) 

gamplq Cop^itqenfe 

17 samples in Batch D All in quantitation group 

Note: All detected SVOCs (in Batch D) also qualified due to high recoveries of other matrix spikes 
A total of 247 data qualified 
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Table C-10. Ground-Water Sample Holding Times, Phase ll/lll RFI, S-K Corp. Recycle Center, Dolton, Illinois. 

Samples 

Sample 
Collection 

Date 

VOC 
Anaiysis 

Date 

SVOC 
Extraction 

Date 

SVOC 
Analysis 

Date Metals Analysis Dates 

SW-846 Limit 14 Days 14 days 40 days 6 months (Hg 28 days) 

MW-1 6/25/96 6/27/96 6/26/96 6/28/96 6/27/96-6/28/96 

MW-2 6/25/96 6/27/96 6/26/96 6/28/96 6/27/96-6/28/96 

MW-4 6/25/96 6/28/96 6/26/96 7/1/96 6/27/96-6/28/96 

MW-5 6/25/96 6/28/96 6/26/96 6/28/96 6/27/96-6/28/96 

MW-6 6/25/96 6/28/96 6/26/96 6/28/96 6/27/96-6/28/96 

MW-7 
MW-7 Dup 

6/25/96 
6/25/96 

6/28/96 
7/5/96 

6/26/96 
6/28/96 

6/28/96 
7/5/96 

6/27/96-6/28/96 
6/27/96-6/28/96 

MW-7TD 6/25/96 7/5/96 NA NA NA 

MW-8 6/25/96 7/2/96 6/26/96 6/28/96 6/27/96-6/28/96 

MW-9 
MW-9 Dup 

6/25/96 
6/25/96 

6/28/96 
7/5/96 

6/26/96 
6/28/96 

6/28/96 
7/1/96 

6/27/96-6/28/96 
6/27/96-6/28/96 

MW-12 6/25/96 6/28/96 6/28/96 7/5/96 6/27/96-7/1/96 

SK-7 6/25/96 6/28/96 6/28/96 7/5/96 6/27/96-6/28/96 

SK-8 6/25/96 7/2/96 6/28/96 7/5/96 6/27/96-6/28/96 

SK-11 6/25/96 7/2/96 6/28/96 7/9/96 6/27/96-6/28/96 

NA = Not Analyzed 
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Table C-11. Ground-Water Sample QA/QC Summary, Volatile Organic Compounds, Phase ll/lll RFI, 
S-K Corp. Recycle Center, Dolton, Illinois 

Surrogate Recoveries 

Sample Toluene Bromofluorobenzene 
1,2-Dichloro-

ethane-d4 

Quality Control Limit 81-117 74-121 70-121 

MW-7 

MW-7Dup/[Dup1] 

11 

79 

97 

95 

96 

107 

Range of other sample 

surrogate recoveries (20) 97-103 92-103 94-109 

Matrix Splkes/Matrik 5pike Dpplicates 

Sample Benzene Chlorobenzene 1,1-Dichloroethene Toluene Trichloroethene 

Quality Control Limit (Spike Recovery) 76-127 75-110 61-145 76-125 71-120 

MS/MSD Recoveries 

Range of Recoveries (8) 93-108 76-107 91-102 78-116 97-103 

Quality Control Limit (% RPD) 20 20 20 20 20 

Range of All %RPD (4 pairs) 0-4 1-14 1-6 0-13 

Method Blanks and Blanks 

No VOCs detected In any of (4) Method Blanks 

Notes: Bold indicates recoveries above QA/QC control limits 
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Table C-12. Ground-Water Data QA/QG Summary, Semi Volatile Organic Compounds, Phase ll/III RPI, S-K Corp. Recycle Center, Oolton, Illinois. 

Surrofl^e Recoveries 

Sample Phenol-dS 2-Fluorophenol Ni1robenzene-d8 2-Fiuorobiphenyl 2,4,8T rlbromophenol 

QA/QC limit 
(SW-846) 13-121 16-108 27-112 34-118 32-123 

SK-7 10 18 62 63 93 

Aii ahers (16) 21-34 27-56 58-86 57-87 72-121 

Matrix Soike/Matrix Solke Duplicates 

Sampie Phenol 2-Chlorophenol 
1,4-Dichloro-

benzene 
N-N'itrosodi-n-

propylamine 1,2,4-Trichlorobenzene 
4-Chioro 3-

Methyi Phenol /\cenapthena 4-Nilrophenol 
2,4-DinHro 

toluene Pentachlorophenol Pyrene 

QA/QC Limit 
(QuAPjP) 32-115 34-118 33-110 47-124 34-107 46-132 44-120 13-111 39-123 19-151 33-119 

8WBL0626MS 
8WBL0626MSD 

33 
32 

71 
73 

36 
35 

82 
83 

36 
37 

86 
90 

65 
67 

24 
26 

75 
78 

60 
63 

82 
81 

8WBL0627MS 
8WBL0627MSD 

33 
34 

67 
75 

42 
42 

102 
86 

41 
44 

75 
87 

67 
69 

18 
14 

80 
79 

75 
73 

89 
89 

QA/QC Limit 
%RPD (QuAPjP) 40 40 40 40 40 40 40 40 40 40 40 

Sample % RPD (2 
pairs) 1.1 3,12 2,4 1,17 3,7 5,15 3,3 4,29 1,4 1,4 0,1 

Method Blanks 

No Constituents detected in any of two (2) method blanks 

Note: Bold indicates data above OC limits. Bofd Haf/cs indicate data below QC limits. 
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Ground-Water Metals. Forty-eight (48) of 65 ground-water metals data were qualified 
(25%). Holding times for the metals analyses are presented in Table C-10; all metals 
analyses were conducted within the required holding times. The ground-water metals 
QA/QC data for accuracy and precision are summarized in Table C-13. All metals QA/QC 
data were within the control limits. No ground-water metals data were qualified. 

Ground-Water Data Completeness 

Completeness is defined as the percentage of unqualified environmental data. 
Data are qualified if they do not satisfy the QC limits for accuracy and precision that 
have been established in the QAPjP. Data qualifications are summarized below: 

20 of 990 soil VOC data (2.0%); 

0 of 1,088 soil SVOC data (0%); and 

• 0 of 65 Total and Dissolved Metals data (0%). 

The overall completeness for the ground-water quality data is 99.1%. This level of 
completeness exceeds the QC goal of 95% completeness. 

Overall Evgiggtion of Data Reprgsentetiveness end CQmpgrat^jiity 

Overall project data evaluation was conducted using the qualitative criteria of 
representativeness and comparability. This section describes this overall project 
evaluation. 

Representativeness 

Representativeness expresses the degree to which data accurately and precisely 
represent an environmental condition. Representativeness is a qualitative parameter 
which is dependent upon the proper design of the sampling program and proper 
laboratory protocol. 

The soil sampling network was designed to determine the lateral and vertical 
extent of impacts that had been detected in the immediate vicinity of the SWMUs during 
the Phase I investigation. The rationale of the sampling network, presented in the text, 
received close scrutiny from technical professionals at lEPA and Safety-Kleen, and 
revisions were made in the final copies to reflect their comments. This insured proper 
design of the sampling and analysis program. 

The objective of Phase I was to sample areas of impacts whereas the objective 
of Phase ll/lll was to determine the extent of impacts. Therefore, it is not surprising that 
many of the constituents detected during Phase 1 were not detected during Phase ll/lll. 
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Table C-13. Ground-Water Data QA/QC Summary, Metals, Phase ll/lll RFI, S-K Corp. Recycle Center, Dolton, Illinois 

Laboratory Control Samples 

Ba Cd Pb Hg 

Quality Control Limit 
Laboratory Control Samples 
LCSE614 
LCSE627 

80-120 

94.0 
94.0 

80-120 

104.0 

80-120 

102.8 

Mirtrix SplKe/Miltrix SpIke Pupllcjites 
Ba Cd Pb Hg 

Quality Control Limit 
MS/MSD Recoveries 80-120 80-120 80-120 80-120 

EB-1 85/86 _ 99/102 
FB - 100/102 -

Quality Control Limit 
MS/MSD %RPD 20 20 20 20 

EB-1 1 _ __ 3 
FB — 2 1 — 

Method Blanks 
Ba Cd Pb Hg 

Method Blank Results (Detection Limit in Parentheses) 
Number of Method Blanks 

ND(0.01) 
1 

ND(0.005) 
1 

ND(0.003) 
1 

ND(0.0002) 
1 
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Phenol and phthalates were detected in many soil samples from the site during 
Phase I and were generally not detected in the Phase II extent soil samples. S-K believes 
that the detection of phenol and phthalates during Phase I does not represent soil 
impacts at the site. Rather, S-K believes that these constituents were contaminants 
present in the plastic-wrapped brass sample liners and were introduced to the soil during 
the sampling. This conclusion is based on the following observations: 

1. Phenol and phthalates were primarily detected in Phase I samples which were 
collected using the shrink-wrapped liners. Phenol was also detected in the Phase 
II samples collected at the adjacent Barker site, also using the shrink-wrapped 
liners. Phenol was not detected at either site in samples collected using alternate 
sampling methods (split spoon or hand auger). 

2. S-K has confirmed with personnel from the supplier of the shrink-wrapped 
sampling liners that phenol and phthalates are used in the shrink-wrap process. 

3. Phenol, which is highly soluble, was detected in only 1 of the 24 ground-water 
samples collected during the Phase I RFI. These samples were collected from the 
same locations and comparable depths to where phenol had been detected in 38 
of the 53 Phase I soil samples. Phenol was not detected in any of the Phase III 
ground-water samples. 

S-K believes that these observations constitute strong evidence that the Phase I phenol 
and phthalate detections are not representative of soil impacts at the site. The 
concentrations of phenol and phthalates detected were all below the lEPA Tier I Soil 
Objectives. The Phase II results are considered representative of site conditions at the 
locations sampled. 

Comoarabilitv 

Comparability expresses the confidence with which one data set can be 
compared with another. Comparability is judged by compliance with the Workplan 
protocol. Because the workplan protocol was followed carefully, the data collected 
during the Phase II RFI should be comparable among themselves and with other data 
collected using the same collection, analytical and quality assurance procedures. 

The data generated during the Phase II RFI appear comparable to previous data 
generated at the site in that the same geographic pattern of detection of similar 
constituents are indicated. 
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APPENDIX D 

WELL COMPLETION REPORTS 

PHASE ll/lll RCRA FACILITY INVESTIGATION 
SAFETY-KLEEN CORP. RECYCLE CENTER 

DOLTON, ILLINOIS 
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Safetv-Kleen Corp.. Dolton. Illinois 

Doling Contractor; Rock and Soil DrilUng Corp. 

Driller: _ Dusty Jackson Geologist: 

DrUling Method: HSA 

Site ft: 

Illinois Environmental Protection Agency 

0310690006 County Cook 

Well Completion Report 

Well# M\V-1 

Grid Coordinate: Northing . 

Date Drilled Start: 

Easting: 

5-30-96 

Brian Culnan Date Completed: 

Drilling FluMs (type): None 

5-30-96 

Annular Space Details 

Type of Surface Seal: Concrete 

Type of Annular Sealant: Bentooite grout 

Amount of cement: # of bags <I lbs. per bag 15 

Amount of bentonite: M of bags <1 lbs. per bag _2_ 

Type of Bentonite Seal (Granular Pellet): 1/2 " pellet 

Amount of bentonite: # of Bags 

Type of Sand Pack: i8 

Source of Sand: 

I.S lbs. per bag 50 

Amount of Sand: # of bags 10 lbs. ner bae 50 

Well Construction Materials 
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Riser coupling joint Threaded 

Riser pipe above w.t. Sdi. 40 

Riser pipe below w.t. NA 

Screen Sch.40 

Coupling joint screen to riser Threaded 

Protective casing Steel 8" 

Measurements to .01 (where applicable) 

Riser pipe length NA 

Protective casing length 10" 

Screen length 10' 

Bottom of screen to end cap 6.5" 

Top of screen to first joint 3.75" 

Total length of casing 4.98' 

Screen slot size 0.010 

1 % of openings in screen 4 

Diatneter of borehole (in.) 11.25 

ID of riser pipe (in.) 4" 

Completed by: Brian Culnan. Trillvdro Surveyed by: C.,!. lltitson 

Elevations - 0.01 fL 
0_ 591.20 MSL Top of Protective Casing 

.47 590.73 MSL Top of Riser Pipe 
ft. Casing Stickup 

0.00 591.20 MSL Ground Surface 
1 590.20 ft. Top of annular sealant 

2.5 588.70 ft. Top of Seal 

2 XXX ft. Total Seal Interval 

4.5 586.70 ft. Top of Sand 

5 586.20 ft. Top of Screen 

10' XXX ft. Total Screen Interval 

15 576.20 ft. Bottom of Screen 
20.0 571.20 ft. Bottom of Borehole 

111. registration #: 



Illinois Environmental Protection Agency 

Site tf'. 0310690006 County -Cook 

Well Completion Report 

Well# MW-2 

Site Name: Safetv-Kleen Corp.. Dolton. Illinois 

Drilling Contractor: Rock and Soil Drilling Corp. 

Driller: Dusty Jackson Geologist: 

Drilling Method: HSA . 

Grid Coordinate: Northing 

Date Drilled Start: 

Easting: 

6-^96 

- Brian Culnan . . Date Completed: _ . 6-<T96 

Drilling Fluids (type): None 

Annular Space Details 

Type of Surface Seal: Concrete 

Type of Annular Sealant: Bentonite erotit 

Amount of cement: U of bags <1 lbs. per bag 15 

Amount of bentonite: # of bags <1 lbs. per bag _2_ 

Type of Bentonite Seal (Granular Pellet): 1/2 " pellet 

Amount of bentonite: of Bags 

Type of Sand Pack: #8 

Source of Sand: 

_L5_ lbs. per bag 50 

Amount of Sand: It of bags 9.5 lbs. ner bae -50 

Well Construction Materials 
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Riser coupling joint Threaded 

Riser pipe above w.t. Sch.40 

Riser pipe below w.t. NA 

Screen Sch. 40 

Coupling joint screen to riser Threaded 

Protective casing Steel 8" 

Measurements to .01 (where applicable) 

Riser pipe length NA 

Protective casing length 10" 

Screen length 10* 

Bottom of screen to end cap 6.5" 

Top of screen to Tirst joint 5" 

Total length of casing 4.84' 

Screen .slot size 0.010 

% of openings in screen 4 

Diameter of borehole (in.) 11.25 

ID of riser pipe (in.) 4" 

Elevations - 0.01 ft. 
-.20 59U0 MSL Top of Protective Casing 
.21 590.89 MSL Top of Riser Pipe 

- ft. Casing Stickiip 

0.00 591.10 MSL Ground Surface 
1 590.10 ft. Top of annular sealant 

2.5 588.60 ft. Top of Seal 

XXX ft. Total Seal Interval 2 XXX 

4J 586.60 

5 586.10 

10' XXX 

15 576.10 

XXX ft. Total Screen Interval 

Completed by: Brian Culnan. Trillvdro Surveyed by: E..1. tliitson 

15.5 575.60 ft. Bottom of Btireholc 
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Illinois Environmental Protection Agency 

Sitr#: 0310690006 County Cook 

Well Completion Report 

Well# MW-4 

^||e Name: Safetv-Kleeii Corp.. PoJton. Illinois 

^Drilling Contractor: Rock and Soil Prilling Corn. 

Driller; D. Jackson Geologist; 

Drilling Method; HSA 

Grid Coordinate: Northing 

Date Drilled Start: 

Easting: 

6-3-96 

B. Culnan/C. Dewolf Date Completed; 

Drilling Fluids (type); None 

6-3-96 

Annular Space Details 
Type of Surface Seal; Concrete 

Type of Annular Sealant: Bentonite grout 

Amount of cement: # of bags <1 lbs. per bag 15 

Amount of bentonite: # of bags <1 lbs. per bag _2_ 

Type of Bentonite Seal (Granular Pellet): 1/2 " pellet 

i5_ Amount of bentonite; # of Bags 

Type of Sand Pack; #8 

Source of Sand; Global Drilling Supply 

lbs. per bag 50 

Amount of Sand; # of bags lbs. per bag 50 
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Riwr coupling joint Threaded 

Riser pipe above w.t. Sch.40 

Riser pipe below w.t. NA 

Screen Sch.40 

Coupling joint screen to riser Threaded 

Protective casing Steel 8" 

Measurements to .01 (where applicable) 

Riser pipe length NA 

Protective casing length 10" 

Screen length 10-

Bottom of screen to end cap 5.25" 

Top of screen to first joint 2.5" 

Total length of casing 5.5' 

Screen slot size 0.010 

% of opcning.s in screen 4 

Diameter of borehole (in.) 11.25 

ID of riser pipe (in.) 4" 

Completed by: Brian Ctilnan. Trillvdro Surveyed by; F...1. llnl.son 

Elevations - 0.01 ft. 
-.010 592.21 MSL Top of Protective Casing 
.34 591.86 MSL Top of Riser Pipe 

^ ft. Casing Stickup 

0.00 592.20 MSL Ground Surface 
^ 1 591.20 , ft. Top of annular sealant 

2.5 589.70 ft. Top of Seal 

2 XXX ft. Total Seal Interval 

4.5 587.70 ft. Top of Sand 

5 587.20 ft. Top of Screen 

10' XXX ft. Total Screen Interval 

IS 577.20 ft. Bottom of Screen 
20.0 572.20 ft. Bottom of Borehole 

111. regi.stration tt: 



Illinois Environmental Protection Agency 

SitT#: 0310690006 County Cook 

Well Completion Report 

WeWlf MW-S 

Site Name: Safetv^Kleen Corp.. Dolton. Illinois 

Drilling Contractor: Rock and Soil Drilling Corp. 

Driller: D. Jackson Geologist: 

Drilling Method: HSA , 

Grid Coordinate: Northing 

Date Drilled Surt: 

Easting: 

6-5-96 

B. Culnan/C. Dewolf Date Completed: 

Drilling Fluids (type): None . 

6-5-96 

Annular Space Details 

Type of Surface Seal: Concrete 

Type of Annular Sealant: Bentonite grout 

Amount of cement: If of bags <1 lbs. per bag 15 

Amount of bentonite: # of bags <1 lbs. per bag 

Type of Bentonite Seal (Granular Pellet): 1/2 " oellet 

Amount of bentonite: It of Bags 

Type of Sand Pack: #8 

Source of Sand: 

1.5 lbs. per bag 50 

Amount of Sand: Jif of baes 7 lbs. oerbag 50 

Well Construction Materials 
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Riser coupling joint Threaded 

Riser pipe above w.t. Sch.40 

Riser pipe below w.t. NA 

Screen Sch. 40 

Coupling joint screen to riser Threaded 

Protective casing Steel 6" 

Measurements to .01 (where applicable) 

Riser pipe length 3-

Protective casing length 4' 

Screen length 10' 

Bottom of screen to end cap 6.5" 

Top of screen to first joint 2.5" 

Total length of casing 8.5' 

Screen slot size 0.010 

% of openings in screen 4 

Diameter of borehole (in.) 11.25 

ID of ri.scr pipe (in.) 4" 

Completed by: Brian Ciilnan. Trillvdro. Surveyed by: E..I. lliit.son 

Elevations - 0.01 ft. 
•2.TO. 597.12 MSL Top of Protective Casing 
-2.65 597.05 MSL Top of Riser Pipe 

ft. Casing Stickup 

0.00 594.40 MSL Ground Surface 
^ 1 593.40 ft. Top of annular sealant 

2.5 591.90 ft. Top of Seal 

XXX ft. Total Seal Interval 2 XXX 

4.5 589.90 

5 589.40 

10' XXX 

15 579.40 

XXX ft. Total Screen Interval 

20.0 574.40 ft. Bottom of Borehole 
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Illinois Environmental Protection Agency 

SilT#; 0310690006 County Cook 

Well Completion Report 

Well » MW-6 

«E Name: Safetv-Kleen Corp.. DoUon. Illinois 

tiling Contractor: Rock and Soil Drilling Corp. 

Driller: D. Jackson Geologist: 

Drilling Method: HSA 

Grid Coordinate: Northing 

Date Drilled Start: 

Easting: 

6-5-96 

B. Culnan/C. Dewolf Date Completed: 

Drilling Fluids (type): None 

6-5-96 

Annular Space Details 

Type of Surface Seal: Concrete 

Type of Annular Sealant: Bentonite grout 

Amount of cement: If of bags <1 lbs. per bag IS 

Amount of bentonite: ff of bags <1 lbs. per bag 2 

Type of Bentonite Seal (Granular Pellet); 1/2 * pellet 

Amount of bentonite: ff of Bags 

Type of Sand Pack: #8 

Source of Sand: 

lbs. per bag SO 

Amount of Sand: ff of bags 10 lbs. oer bag 50 

IVell Construction Materials 
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Riser coupling joint Threaded 

Riser pipe above w.t. Sch.40 

Riser pipe below w.t. NA 

Screen Sch.40 

Coupling joint screen to riser Threaded 

Protective casing Steel 8" 

Measurements to .01 (where applicable) 

Riser pipe length NA 

Protective casing length 10" 

Screen length 10< 

Bottom of screen to end cap 7" . 

Top of screen to first joint 3" 

Total length of casing 5-

Screen slot size 0.010 

1'% of openings in screen 4 

Diameter of borehole (in.) 11.25 

ID of riser pipe (in.) 4" 

Completed by: Brian Culnan. Trillvdro Surveyed by: F...1. llutson 

Elevations - 0.01 ft. 
0.04 591.56 MSL Top of Protective Casing 
.45 591.15 MSL Top of Riser Pipe 

ft. Casing Stickup 

0.00 591.60 MSL Ground Surface 
^ 1 590.60 ft. Top of annular sealant 

2.5 589.10 ft. Top of Seal 

XXX ft. Total Seal Interval 2 XXX 

4.5 587,10 

5 586.60 

10' XXX 

15 576.60 
22.0 569.60 
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Illinois Environmental Protection Agency 

Sice U'. 031069QQ06 . _ _ County 

Site Name: Safety-KIeen Corp.. Dolton. Illinois 

Drilling Contractor; Rock and Soil DrilUnB Corn. 

Driller: D. Jackson Geologist: 

Cook 

Well Completion Report 

Well# vrw-7 

Grid Coordinate: Northing 

Date Drilled Start: 

Easting: 

6-3-96 

B. CuUian/C. Dewolf 

Drilling Method: HSA 

. Date Completed: 

Drilling Fluids (type): None 

6-3-96 

Annular Space Details 

Type of Surface Seal: Concrete 

Type of Annular Sealant: Bentonite grout 

Amount of cement: ft of bags <1 lbs. per bag IS 

Amount of bentonite: # of bags <1 lbs. per bag _2_ 

Type of Bentonite Seal (Granular Pellet): 1/2 " pellet 

Amount of bentonite: ft of Bags 

Type of Sand Pack: #8 

Source of Sand: 

lbs. per bag 50 

Amount of Sand: # of baes 7 lbs. nerbag 50 

Well Construction Materials 
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Riser coupling joint Threaded 

Riser pipe above w.t. Sch. 40 

Riser pipe below w.t. NA 

Screen Sch. 40 

Coupling joint screen to riser Threaded 

Protective casing Steel 8" 

Measurements to .01 (where applicable) 

Riser pipe length NA 

Protective casing length 10" 

Screen length 10' 

^udm of screen to end cap 4.5" 

Top of screen to first joint 3" 

Total length of casing 6' 

Screen slot size 0.010 

% of openings in screen 4 

Diameter of borehole (in.) 11.25 

ID of riser pipe (in.) 4" 

Completed by: Brian Culnan. TriUvdro Surveyed by: F.J.Jliilson 

Elevations - 0.01 ft. 
0.04 595.96 MSL Top of Protective Casing 
.51 595.49 MSL Top of Riser Pipe 

ft. Casing Stickup 

0.00 596.00 MSL Ground Surface 
1 595.00 ft. Top of annular sealant 

2.5 593.50 ft. top of Seal 

XXX ft. Total Seal Interval 2 XXX 

4.5 591.50 

6 590.00 

10' XXX 

16 580.00 

XXX ft. Total Screen Interval 

38.0 558.00 ft. Bottom of Borehole 

111. registration #: 



Illinois Environmental Protection Agency 

sur#; 0310690006 County Cook 

Well Completion Report 

Well # 

Site Name; Safetv-Meen Corp.. Dolton. Illinois 

IRrmg Contractor: Rock and Soil Drilling Corp. 

Driller: D. .Tackson Geologist: 

Drilling Method: HSA 

Grid Coordinate: Northing 

Date Drilled Start: 

Easting: 

6-4-96 

B. Culnan/C. Dewolf Date Completed: 

Drilling Fluids (type): None 

6-4-96 

Annular Space Details 

Type of Surface Seal: Concrete 

Type of Annular Sealant: Bentonite grout 

Amount of cement: U of bags <1 lbs. per hag 15 

Amount of bentonite: # of bags <1 lbs, per bag 2 

Type of Bentonite Seal (Granular Pellet): 1/2 " pellet 

Amount of bentonite: It ot Bags 

Type of Sand Pack: 

Source of Sand: 

I lbs. per bag 50 

Amount of Sand: # of bags 11.5 lbs. per bag 50 

Well Construction Materials 
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Riser coupling joint Threaded 

Riser pipe above w.t. Sch. 40 

Riser pipe below w.t. NA 

Screen Sch. 40 

Coupling joint screen to riser Threaded 
Protective casing Steel 8" 

Measurements to .01 (where applicable) 

Riser pipe length NA 

Protective casing length 10" 

Screen length 10-

Bottom of screen to end cap 5.25" 

Top of screen to first joint 2.5" 

Total length of casing 5.5' 

Screen slot size 0.010 

1 % of openings in screen 4 

Diameter of borehole (in.) 11.25 

ID of ri.scr pipe (in.) 4" 

Completed by; Brian Ciilnan. Trillvdro Surveyed by: F...!. lliitson 

Elevations - 0.01 ft. 
0 593.70 MSL Top of Protective Casing 

.31 59i3.39 MSL Top of Riser Pipe 
ft. Casing Stickup 

0.00 593.70 MSL Ground Surface 
1 592.70 ft. Top of annular sealant 

2.5 591.20 ft. Top of Seal 

2 XXX ft. Total Seal Interval 

4.5 589.20 ft. Top of Sand 

5 588.70 ft. Top of Screen 

10' XXX ft. Total Screen Interval 

15 578.70 ft. Bottom of Screen 
28.0 565.70 ft. Bottom of Borehole 

111. rcpislr.ntion tt: 



Illinois Environmental Protection Agency 

Site"#: 0310690006 County Cook 

Well Completion Report 

Well tt lVnV-9 

Site Name: Safetv-Kleen Cortt., Dolton. Illinois 

Drilling Contractor: Rock and Soil Driliing Corp. 

Grid Coordinate: Northing 

Date Drilled Start: 

Easting: 

6-S-96 

Driller: D. Jackson Geologist: B. Culnan/C. Dewolf 

Drilling Method: HSA. 

- _ , Date Cothpleted: 

Drilling Fluids (type): None ^ 

6-5-96 

Annular Space Details 

Type of Surface Seal; Concrete 

Type of Annular Sealant: Bentonite erout 

Amount of cement: # of bags <1 lbs. per bag 15 

Amount of bentonite: # of bags <1 lbs. per bag _2_ 

Type of Bentonite Seal (Granular Pellet): 1/2 " ftellet 

Amount of bentonite: # of Bags 

Type of Sand Pack: #8 

Source of Sand: 

lbs. per bag 50 

Amount of Sand; # of baes 5.5 lbs. oer bae 50 

Well Construction Materials 
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Riser coupling joint Threaded 

Riser pipe above w.t. Sch. 40 

Riser pipe below w.t. NA 

Screen Sch. 40 

Coupling joint screen to riser Threaded 

Protective casing Steel 8" 

Measurements to .01(where applicable) 

Riser pipe length NA 

Protective casing length 10" 

Screen length 10' 

Bottom of screen to end cap 5.25" 

Top of screen to first joint 2" 

Total length of casing 5.1' 

Screen slot size 0.010 

% of opcning.s in screen 4 

Diameter of borehole (in.) 11.25 

ID of ri.ser pipe (in.) 4" 

Completed by: Brian Ctilnan. Trillvdro Surveyed by: F...1. Hiitson 

Elevations 0.01 ft. 
-.03 592.53 MSL Top of Protective Casing 
.4 592.10 MSL Top of Riser Pipe 

ft. Casing Stickup 

0.00 592.50 MSL Ground Surface 
1 591.50 ft. Top of annultu- sealant 

2.5 590.00 ft. Top of Seal 

2 „xxx ft. Total Seal Interval 

4.5 588.00 ft. Top of Sand 

5 587.50 ft. Top of Screen 

10' XXX ft. Total Screen Interval 

.15 577.50 ft. Bottom of Screen 
15.5 577.00 ft. Bottom of Borehole 

III. registration #: 



Illinois Environmental Protection Agency 

Site 0310690006 County 

Site Name: Safetv-Kleen Corp.. DoUon. Illinois 

ling Contractor: Rock and Soil Drilling Corp. 

Driller: D. Jackson Geologist: 

Cook 

Well Completion Report 

Well# MW-12 

Grid Coordinate: Northing 

Date Drilled Start: 

Easting: 

5-31-96 

B. Culnan/C. Dewolf 

Drilling Method: HSA 

Date Completed: 

Drilling Fluids (type); None 

<i-3-96 

Annular Space Details 
Type of Surface Seal: Concrete 

Type of Annular Sealant: Bentonite grout 

Amount of cement: tf of bags <1 lbs. per bag 15 

Amount of bentonite: # of bags <1 lbs. per bag 2 

Type of Bentonite Seal (Granular Pellet): 1/2 " pellet 

Amount of bentonite: # of Bags 1.5 lbs. oer bag 50 

Tvoe of Sand Pack; #8 

Source of Sand: Global Drillins SUDDIV 

Amount of Sand: H of bags 9 lbs. oer bag 50 

Well Construction Materials 
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Riser coupling joint Threaded 

Riser pipe above w.t. Sch.40 

Riser pipe below w.t. NA 

Screen Sch.40 

Coupling joint screen to riser Threaded 

Protective casing Steel 8" 

Measurements to .01 (where applicable) 

Riser pipe length NA 

Protective casing length 10" 

Screen length 10' 

Bottom of screen to end cap 6.75" 

Top of screen to first joint 2.75" 

Total length of casing 5.25' 

Screen slot size 0.010 

^^f openings in screen 4 

'SRmctcr of borehole (in.) 11.25 

ID of riser pipe (in.) 4" 

Elevations - 0.01 ft. 
.33 592.27 MSL Top of Protective Casing 

0.05 592.55 MSL Top of Riser Pipe 
ft. Casing Stickup 

0.00 592.60 MSL Ground Surface 
1 591.60 ft. Top of annular sealant 

2.5 590.10 ft. Top of Seal 

XXX ft. Total Seal Interval 2 XXX 

4.5 588.10 

5 587.60 

10' XX-X 

15 577.60 
20.0 572.60 

XXX ft. Total Screen Interval 

'i Completed by: Brian Ciilnan. Trillydro Surveyed by: E.J, lliitsnn III. regi.strntion #: 
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APPENDIX E 

WELL DEVELOPMENT FORMS 

PHASE li/ill RCRA FACILITY INVESTIGATION 
SAFETY-KLEEN CORP. RECYCLE CENTER 

DOLTON, ILLINOIS 

H:\PROJECTS\S-K\DOLTON\032-008\3APP-TTL 

'.fit- : 



WELL DEVELOPMENT AND SAMPLING INFORMATION 

Project Number 35-oS' 

Well Designation ff\^ ^ Time {oT>0 Date (ok 'iCr 
Total Detith / ̂ . 3. ft Well Diameter in 

Depth to Gallons/ft ro.C?^ gal 
Hydrocarbon — ft 

Depth to Water LQC? ft 
Gallons/ 
Casing volume "7-1 gal 

Water Column /C?. Co ft Total Purge Volume gal 

Volume 
Removed Time PH 

Sp. 
Cond. 

Temp. 
°C Notes 

lO — C\ccr" — si •+vAb»o^ 
1 

"v^ctileci c\f'^ 
\ 

Remarks 

3 <S. SS-^4--brKxp 

"iprc\>vDjj> 6/v/*^6 3)roO ^ ^.(g (^4-

DT»/^- IC?.^ 



WELL DEVELOPMENT AND SAMPLING INFORMATION 

Project Number 3*3~0 ̂  

Well Designation Time 

Total Depth / 5". 3 ft 

Date C? I (jp 

Well Diameter H 

Depth to 
Hydrocarbon 

Depth to Water 

Water Column 

ft 

ft 

ft 

Gallons/ft 

Gallons/ 
Casing volume no 
Total Purge Volume 

in 

_Z 93^1 

gal 

gal 

Volume 
Removed Time PH 

Sp. 
Cond. 

Temp. 
°C Notes 

\o 1 C\eoc-
J \ 

\ 

Remarks Ptj.d <9 g.o^ 

. 



r# WELL DEVELOPMENT AND SAMPLING INFORMATION 

Well Designation /MW 'H Time 

Total Depth ( £. ( ft Well Diameter 

Project Number 3^ 

12"^^ Date Date 

in 

Depth to 
Hydrocarbon 

Depth to Water 

Water Colxmn S-s-

ft 

ft 

ft 

Gallons/ft O. gal 

Gallons/ 
Casing volume 3.-^ 

Total Purge Volume 

gal 

gal 

Volume 
Removed Time PH 

Sp. 
Cond. 

Temp. °C Notes 

7.3T- \2lO - ci,M . \)zr\ -V-vlotJ 
1 si 

Aovv/\< Ccrli c!k.CvtL?/^/»^lr.4" 
J \ * 
J J 

Remarks ItvJCV ^-b^-

Pt^v/tcos. C-UvAl€v>el i:).^ 



WELL DEVELOPMENT AND SAMPLING INFORMATION 

Project Number 3^V 

r 

Well Designation /?!Time 1?^ 

Total Depth ft Well Diameter 

Date (g 

in 

Depth to 
Hydrocarbon '— 

Depth to Water CP< S 

Water Column \ ̂  l 

Gallons/ft n . gal 
ft 

ft 

ft 

Gallons/ 
Casing volume 

Total Purge Volume 

gal 

gal 

Volume 
Removed Time PH 

Sp. 
Cond. 

Temp. 
Notes 

15' 13 oo CJ 2'^ &I4 — NJ-CM Lcrl^ 
O 

••5.1-^ vjVScoJb . 

Remarks i^rvnp 



m WELL DEVELOPMENT AND SAMPLING INFORMATION 

Project Number 

12^'' Date Cel^his Well Designation rAW~L^ Time Date 

Total Depth 1^- "2- ft Well Diameter ^ 

Depth to 
Hydrocarbon ft 

in 

Gallons/ft O gal 

Depth to Water ft 

Water Column jO .1^ ft 

Gallons/ 
Casing volume 

Total Purge Volume 

gal 

gal 

Volume 
Removed Time PH 

Sp. 
Cond. 

Temp. °C Notes 

l(s - Ssiiletl ci/Y. H:> 
I J J 

mod 4't/<(okcI . 

Remarks LtvrtV ^ 3^^ *7- 4 

CeK/'^U ~ 1^ 



WELL DEVELOPMENT AND SAMPLING INFORMATION 

Well Designation Time 

Total Depth jb • ^ ft Well Diameter 

Project Number 

Date 

<4 in 

Depth to 
Hydrocarbon 

Depth to Water 3 \ 

Water Column & 

ft 

ft 

ft 

Gallons/ft CP "2 gal 

Gallons/ 
Casing volume 

Total Purge Volume 

gal 

gal 

Volume 
Removed Time pH 

Sp. 
Cond. 

Temp. °C Notes 

1^ - — \/e.-\ . 3cv.lccl A.f^ 

a 7. 2. 
'J 1 

S\. t-'.tvci- ^eViCtTei 
J 

Remarks (-UvA leut-ic - P. 6g 



WELL DEVELOPMENT AND SAMPLING INFORMATION 

Project Number 

Well Designation /jQ W Time 

Total Depth 13.^ ft Well Diameter 

Date 

Depth to 
Hydrocarbon 

Depth to Water 

Water Column 

ft 

ft 

ft 

Gallons/ft 

Gallons/ 
Casing volume a?. 

Total Purge Volume 

in 

gal 

gal 

gal 

Volume 
Removed Time PH 

Sp. 
Cond. 

Temp. 
°C Notes 

(p 133° 7.23 22^ ̂  -
-1 

Remarks {{i lO '^ 

PA VUi<v u^e>U i/QgjS 



WELL DEVELOPMENT AND SAMPLING INFORMATION 

( 

Well Designation /)^ VO Time 

Total Depth }S. O ft Well Diameter 

Project Number 

filoo pate 

— 
in 

Depth to 
Hydrocarbon 

Depth to Water 

Water Column 

ft 

ft 

ft 

Gallons/ft O ^ gal 

Gallons/ 
Casing volume % 3 gal 

Total Purge Volume gal 

Volume 
Removed Time PH 

sp. 
Cond. 

Temp. 
°C Notes 

/400 7.^2. — 
^ - J 

Remarks 



WELL DEVELOPMENT AND SAMPLING INFORMATION 

Project Number 

//Jo 

Well Designation /yJW Time Date 

Total Depth /V ̂  ft well Diameter V 

Depth to 
Hydrocarbon ft 

Gallons/ft 

Gallons/ IjdX-LUll&Z 

Depth to Water Cp.'2.S' ft Casing volume 

Water Column ^ ̂  ft Total Purge Volume 

G.V 

in 

gal 

gal 

gal 

Volume 
Removed Time PH 

Sp. 
Cond. 

Temp. 
°C Notes 

«S '^.olr 3.2-20 — tf[oX 4iJ«^bvcl. Be;»JcfcL 

Remarks A-V ^ P/n FL ~ ^ bmp 

"py-pJi^L. pLs /^.6> PI-bivija 



APPENDIX F 

GROUND-WATER SAMPLING FIELD FORMS 

PHASE ll/lll RCRA FACILITY INVESTIGATION 
SAFETY-KLEEN CORP. RECYCLE CENTER 

DOLTON, ILLINOIS 

H:\PROJECTS\S-K\DOLTON\032-008\3APP-TTL 



Project #. 32-OS' 

1. 

2. 

3. 

4, 

5, 

FIELD RECORD . 
GROUND-WATER SAMPLING 

Well: 

Date of fluid level measurement; 

Total Depth I5.QS _ ft. Well Diameter in. 

Depth to 
Hydrocarbon 

Depth to Water. 3-\$' 
ft. Gallons/ft. 

ft. Gallons/ 
Casing Volume S.T gal 

Water Column _ ft. Total Purge Volume ̂ ^-3 gal 

Date and time of sample collection: 

Comments regarding physical character of ground water: 

Ol-eoT C--
Q I • \ • ̂  ; 
ptfi'vec- £>•". or-^jr la • -ir ^ .4* . 

\k^' 'r 

6 . Field Parameters; 

Temperature; 

7. Water phase* number of containers: 

PH SC Field LLlo 30 ©25 

Hydrocarbon phase, number of containers:. 

8. Other comments affecting monitoring: 

9. Field Personnel: cbf KR 



Project # •32-0& 

1. 

2. 

3. 

4. 

5. 

FIELD RECORD . 
GROUND-WATER SAMPLING 

Well; 

Date of fluid level measurement (p i "3 (j 

Total Depth 

Depth to 
Hydrocarbon 

Depth to Water 

Water Column 15' 

ft. 

ft. 

ft. 

Well Diameter 4 

Gallons/ft. 

Gallons/ 
Casing Volume 

ft. Total Purge Volume 

Date and time of sample collection; 

Comments regarding physical character of ground water: 

C.'•?<»/ - c ̂  ;»/> - / r' :> " 

Jsk-

7. Water phase, number of containers: , Ce 
Hydrocarbon phase, number of containers:. 

8. Other comments affecting monitoring: 

in. 

gal 

gal. 

gal 

6. Field Parameters: 

Temperature; , pH U^S SC Field SC ©25 c. 

9. Field Personnel: 



Project » 

FIELD RECORD . 
GROUND-WATER SAMPLING 

1. Well; [A • '-f 

2. Date of fluid level measurement; ^ 1 2S{'\lf 
f— ! i U 

3. Total Depth S • :! ft. Well Diameter ^ in. 

Depth to 
Hydrocarbon ~~ ft. Gallons/ft. gal. 

Depth to Water ^ ̂  ft. Gallons/ 
Casing Volume 'B • * gal 

Water Column _ ft. Total Purge Volume ̂ ^-2. gal 

4. Date and time of sample collection: 

5. Comments regarding physical character of ground water: 

f 5<L- ' 

r-- ^-"Or /i[.4 i (c*<i 5 
-J ^ , 

6. Field Parameters: 

Temperature: pH 1-U SC Field SC ©25 c 

7. Water phaset number of containers; ^ 

Hydrocarbon phase, number of containers: 

8. Other comments affecting monitoring: 

9. Field Personnel: 



Project » 'J>Z~0'2 

1. 

2. 

3. 

A, 

5. 

FIELD .RECORD . 
GROUND-WATER SAMPLING 

Wei 1: W-'^ 

0? '.^hw Date of fluid level measurement:. 

Total Depth \ ^ ft. Well Diameter in. 

Depth to 
Hydrocarbon 

Depth to Water 

_Lil 

ft. 

ft. 

Gallons/ft. 

Gallons/ 
Casing Volume 

gal 

gal 

Water Column ft. Total Purge Volume ^ gal 

Date and time of sample collection: Co ZS^ 

Comments regarding physical character of ground water; 

yJi 

"CT 

jf r. .V 3'bLy^-. 

.'c2 -f <» iCi' , )0 o ''. (-•••' J.' 

Field Parameters: 

Temperature: PH IHQJ SC Field ^ SC 025 c. 

V- -

Water phase, number of containers: k. 
Hydrocarbon phase, number of containers:. 

8. Other comments affecting monitoring; 

9. Field Personnel: cbVK^ 



Project ft 

FIELD RECORD -
GROUND-WATER SAMPLING 

1. We II: /nW-CP 

2. Date of fluid level measurement; Cplz^j'^Ci 

Total Depth ft. Well Diameter tL in. 

OO)^ 
Depth to ^ ,,, 
Hydrocarbon ft. Gallons/ft. W^ gal. 

Depth to Water ^ • 0^ ft. Gallons/ 
Casing Volume 7-gal. 

Water Column II.H _ ft. Total Purge Volume ̂ 2.M gal. 

4. Date and time of sample collection: 

5. Coouaents regarding physical character of ground water: 

C"',^ •. J U).11A .S-'*'""--cJ •• • •• 

IS '.y.; <-Ci /. 

Field Parameters: 

Temperature; pH 7- SC Field SC 025 c. 

7. Water phase, number of containers: . CP 

Hydrocarbon phase, number of containers:. 

8. Other comments affecting monitoring: 

Field Personnel: ci> t- KR 



Project fr 32-gS^ 

1. 

2. 

3. 

4, 

5, 

FIELD RECORD . 
GROUND-V^tER SAMPLING 

Well; mW-'? 

Date of fluid level measurement: 

Total Depth \io.oi ft. Well Diameter H 

Depth to 
Hydrocarbon 

. Depth to Water, 

ft. Gallons/ft. O-

ft. 

Water Column 

Gallons/ 
Casing Volume 

in. 

gal 

gal 

ft. Total Purge Volume 2£"."=1 C gal. 

Date and time of sample collection: 

Comments regarding physical character of ground water: 

4^ 

Field Parameters: 

Temperature: PH 

7. Water phase» number of containers: 

SO Field ^ 

U 

3C ©25 c. 

Hydrocarbon ph&se, number of containers:. 

8. Other comments affecting monitoring: 

borC- ] 

9. Field Personnel: 



1. 

z, 

3. 

A. 

5, 

Project » 

32-c:>'r 
FIELD RECORD . 

GROUND-WATER SAMPLING 

Wei I; mvl-'g 
O Date of fluid level measurement 

Total Depth I V ft. Well Diameter ^ in. 

Depth to 
Hydrocarbon 

Depth to Water. 

Water Column 

^.\9 
ft. 

ft. 

Gallons/ft. gal 

Gallons/ 
Casing Volume 1 • ̂  gal 

ii-3Cp ft. Total Purge Volume gal 

Date and time of sample collection: <Q\zsh^ 

Comments regarding physical character of ground water: 

. 00<y <y '-* 

PH-
^ T J O T 

6 . 

" '^r''r \a> s C3-

Field Parameters: 2.^01^0 

Temperature: pH (g '"^4 SC Field SC ©25 

a 7. Water phase* number of containers: 

Hydrocarbon phase* number of containers:. 

8. Other comments affecting monitoring: 

i9 . Field Personnel; 



Project #, 32-og 

FIELD RECORD - • 
GROUND-WATER SAMPLING 

1. We 11: /^1A/ 

2. Date of fluid level measurement; 4[2*^ 

3. Total Depth l.^. \ C) ft. Well Diameter ^ in. 

Depth to 
Hydrocarbon ft. Gallons/ft. g^i, 

Depth to Water ^^ / ft. Gallons/ ^ . 
Casing Volume O-w gal. 

Water Column (a.gi ft. Total Purge Volume 2Sgal 

4. Date and time of sample collection: 

5. Comments regarding physical character of ground water: 

C?'\-gc*' ^^'3/" $C" '/3( 

3^* r. - f <P it^ \ 

6. Field Parameters: 

Temperature: pH 1 50 Field "7-5^ SO ©25 c. 

7. Water phase, number of containers:, 

Hydrocarbon phase, number of containers:. 

8. Other comments affecting monitoring; 

. 

9. Field Personnel a> 



Project # 

FIELD .RECORD -
GROUND-WATER SAMPLING 

1. Wei 1 : Pf\ yV^- / ^ I ' -y • -rJ 

2. Date of fluid level measurementkl24h^ 
3. Total Depth I ft. Well Diameter ^ in. 

Depth to _ ^ 
Hydrocarbon ft. Gallons/ft. Lx* i gal. 

Depth to Water 4.^*^ ft. Gallons/ ^ 
Casing Volume / ' T ._gal. 

Water Column II-OI ft. Total Purge Volume '2^-( gal. 

4. Date and time of sample collection: 

5. Comments regarding physical character of ground water: 

6. Field Parameters: 

Temperature: pH SC Field SC ©25 c. 

7. Water phase* number of containers: Cp 

Hydrocarbon phase, number of containers:. 

8. Other comments affecting monitoring: 

9. Field Personnel: Cb VKg. 



Project #. 3Z-O€ 

1. 

2. 

3. 

4. 

5, 

FIELD RECORD . 
GROUND-WATER SAMPLING 

Weil; MW~"7T"T) 

Date of fluid level measurement:. 

Total Depth 2.(g v2 ft, Well Diameter 2'-

Depth to 
Hydrocarbon ft. Gallons/ft. O'' *7' 

Depth to Water ZS-,5^ _ ft. 

0.0^2. 

in, 

gal 

Gallons/ 
Casing Volume C>,\0 

Water Column ft. Total Purge Volume gal 

Date and time of sample collection: (ehsHu 
Cooiments regarding physical character of ground water: 

SC--

6. Field Parameters: 

Temperature:. PH 1.91 5C Field SO @25 c 

7. Water phase, number of containers: ^ 

Hydrocarbon phase, number of containers: 

8. Other comments affecting monitoring: 

9. Field Personnel: Cb+<ig. 



Project » 3Z-QV^ 

'CPS-2-^ 

FIELD .RECORD . * • ^.'V 
GROUND-WATER SAMPLING 

1. Well: 5^-'^ 
—— ' . . ' '"" " "" I 

2. Date of fluid level measurement: 

3. Total Depth II- ft. Well Diameter 2. in. 

Depth to 
Hydrocarbon ft. Gallons/ft. 0. ̂ 1' gal 

Depth to Water ft. Gallons/ . ^ 
Casing Volume t • I r" gal 

Water Column ^ft. Total Purge Volume gal 

4. Date and time of sample collection: CelzsHw 
5. Comments regarding physical character of ground water: 

^ r'-" - • 
C 

" /J. <: : - ̂ -y" ,, >•-

6. Field Parameters: 

5C Field ^-'3) Temperature: pH ' 5C Field ' J SC ©25 c, 

CP 7. Water phase, number of containers:. 

Hydrocarbon phase, number of containers: 

8. Other comments affecting monitoring: 

^9 . Field Personnel: CbtKR 



1. 

2. 

3. 

4. 

5, 

Project » 

FIELD .RECORD . 
GROUND-WATER SAMPLING 

Well ; 5 K 

Date of fluid level measuretQent , o/aflTfo 
Total Depth 

Depth to 
Hydrocarbon 

Depth to Water__ 

Water Coluoin C? 

ft. 

ft. 

ft. 

Well Diameter 

Gallons/ft. O-il' 

Gallons/ 
Casing Volume \A 

ft. Total Purge Volume 3.^ 

Date and time of sample collection: 

Comments regarding physical character of ground water; 

Clrw .."Si 5-^*" -• C 

iVc ir a ^ tf ..>ci- V ---J." r./-

in, 

gal. 

gal. 

gal. 

'/Icr^r 

6. Field Parameters: 

Temperature: pH SC Field 2^2-3D SC ©25 c, 

G? 7. Water phase, number of containers:. 

Hydrocarbon phase, number of containers:. 

8. Other comments affecting monitoring; 

9. Field Personnel: ^ 4~ 



Project # 
•3^-<:?&• 

1 . 

2. 

3. 

4. 

5, 

FIELD RECORD -
GROUND-WATER SAMPLING 

We 1 i ; 5K-1/ 
Date of fluid level measurement: 

L21 Total Depth 

Depth to — 
Hydrocarbon 

Depth to Water. 

Water Column (o.G?U 

ft. 

ft. 

ft. 

ft. 

Well Diameter 

Gallons/ft. O.ll-

GalIons/ 
Casing Volume IIS 

Date and time of sample collection: olzs'h^ 
Comments regarding physical character of ground water: 

«. / z^f-. 0-.. ̂ . -i-v t-- , ^ 
o 

in. 

gal 

gal 

Total Purge Volume gal 

6. Field Parameters: 

Temperature: pH ^13 SO Field ^5"^ SC ©25 c. 

7, Water phase, number of containers; : 0 
Hydrocarbon phase, number of containers:. 

8. Other comments affecting monitoring: 

. Field Personnel: Cb + KR 



APPENDIXG 

PHOTODOCUMENTATION 

PHASE II/III RCRA FACILITY INVESTIGATION 
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APPENDIX H 

FIELD DOCUMENTATION FORMS 

PHASE ll/lll RCRA FACILITY INVESTIGATION 
SAFETY-KLEEN CORP. RECYCLE CENTER 

DOLTON, ILLINOIS 

H:\PROJECTS\S-K\DOLTON\032-008\3APP-TTL 



OAILT FIELD HEHORANDLM 

Date: ^ h^H(a 

Field Persorvtel: O^oT 

T^ricn -rvlc 
"t>JsW ^olck5o-

Foros Conpleted as Attachments to this Memorandua^: 

.;V:56;.. ;-r^.=j'i5r;T^v r 

. -Ait 

.Activity Lo«: 

• Note: Ensure- all forms are signed by field personnel • • • 

—Jv-.: •"• 

"'•:;% -V, 

Signatures: 

Field Personnel Project Manager 

Form 01 



DAILY INSTRUMENT CAUBRATION/MAINTENANCE LCX3 

Date 

Reld Instrument 
and Number 

Standard and 
Concentration 

Calibration 
Reading 

Accuracy 
Reading 

Accuracy 
(+/- from Standard) 

Calibrators 
IniUals 

T^erA>0 fcn/irt ^ 1^54-. ,^og JAO /OOcO 
/O /. Z 

Reld Instrument and Number Maintenance Personnel Maintenance Performed 

" ^fSE-' 

' ' ?.--j'!;i:: 

r.'." .••".•"'S2-''T 

'. ii' ,v..-' •••' ^•' .ilit'V.V''' 

• r;- . ^iiV;,l,..,'v 
., ;,';'',i-=i.i:lj:'ni.'..' I.: 

,-.lr 
./..AiJU i.vv.iii-L'.?J:_;>-st-.ir^ ..• -.. 

"IHIP 
•-.r.- -...'.. /v 

: ••''Ti:\r'-li\'-C'J'i','j'.-Z'''y' '". 

'•• •• =';?••.. • ' •J :'•}.. •••' 

P/>-v •^•: 

pVpP'-j: 

L. 



m 
A-

A. 

V^:'' • 
V Onslte Ptfrfiomel: 

Hame 

' - Gl,^U 

y\.ke- S\e 

AffUlatlon 

rwc-
-rv^c 

^Jrjy ioiC-fcsc^l 

[WDKKSHbCT ' - ,i ' • ' _ 

^ •: iliU'' A-MSA 
aob#r:r^BgE!L^^ 

SMUPU^I Location;" 

. Pag>! .^-v bf- •••-• 

PPE (include tnodiflcatlons'andjt;Imes^:;\ : ;: : / : • • i ! ;- - ! 

lAoci,UJ L^SUM/CJ 
• •; rpi.-:.;: .> 'rilhS^.'-'-r--^'-'' 

C: ,I 

rrr^TTr"r n.-},a.-i I ji)f-

••• 
Health and Safety Data: 

Time of Heasurement Collection Area TOV (ppm) X LEL pH . , Air Temperature,, Vother (Specify) 

•• •• to 5 J V/B-a n <? ••. -r . . •'• 
Uf'-X 7' •:•••' =^^' 
LC-< a 

••"• • = - r:; : ' ' 

• -v' •• . • •.•.•••' 

— — 
'!'•'{•••• i-}'':' ' " • • V."-

form 04 )•' •••..I.',- • -'iu,'" -5 
••'••;••_ • J". •• .^y^ , 

Sita Safety Off fear 



SOIL SAMPLING 
SITE CONDITION UORKSHEET 

Date: 

Job 

Sanpling Locatfoh: 

of 

Arrival Time: 08<^ 

Sanpling Team Members 

cwu 
Co\iu^ 

v\»Ve ^Vi 

Affiliation 

THC 
-ri-lc 

c-

Others Present: 

Ci: .-.•.J-.IV.-V.--; 
-.i: V b.:y.-3r_.. 

^';;$pptfhg sfte^coRdltfon upm- irrlval^Ccmrat^e^^^^^ 

^ ^V6-2 - /VT.UI. - ^ 

"'•Tr-Jvfi-'- '••• 

- {Koi-jr 'u> 
-r:-":'--v- -••• •- • '-iy 

Miscbllanebus site notes: 

ii& 

Time of Sampling Commencement: 

I Observer 

Form 03 



DAILY FIELD HEMORAMDUM 

m 

Date: .-CO/" 

Field Personnel: (Ckc-^t'O- -f^lC. 

Cc/I>ncy- -r/^c 

0^ T^C/^^OA ^^nr 

/^•te: SU.C' ^CDCL 

Forms Completed as Attachments to this Hemorandue*: 

Activity Log: 

• Note: Ensure all forms are signed by fielol personnel 

*eTtv<i;Y 

gws-

/0"0 ' 0>^l6^ javrrvt Zz?-*? _ " ~ 

:-Jy:.y' 

73«0 

N%o 
ICrpo 

•.i • '-/-is •'.:-':^::'P^'>'Y:''^7 

Signatures: 

Field Personnel Project Hanager 

Fori# 01 



,r DAILY INSTRUMEm- CALIBRATION/MAINTENANCE LOG 

Date 

Field instrument 
and Numt)er 

Standard and 
Concentration 

Calitjratioh 
Reading 

Accuracy 
Reading 

Accuracy 
(+/-from Standard) 

Calibrators 
Initials 

•OW 

42C 
fASft .Co Ce^L. 

Fteld Instrument and Number Maintenance Personnel Maintenance Performed 



• 
' -5' 

>> 

i 
.i4 •• 
i>;' 

.'I'Onsfte Personnel: 

^Name 

•f C^^/hcO^UJo^ 

Bf >0"^ €>^'<^1^ 

Affiliation 

-TMC 

<s&: 

•:-'- ; • _ • /: , 

SOIL SAMPLING 
HEALTH AND SAFETY WORKSHEET :TY WORKSHEET ' ' 

r\f 

;'!;::V.' 

Date: 

Job iSfr :-

: SanolfM 

PPE (include nodificatfonS',and'tjrifcs);r 

HO .•;. . " •• •• -•••• • •'•• ^ • • ':'• ^ • •' ,. .. ••^; 
., Oj r.:., 

I".. .f- • . ; ; 
. . •.:•• ; - - •-• . • V, . 

•' ' . ."i! :.,. :i,Vv V * • •• : •=•'.• 
; 

t 
*C J-.J^'5.f i 

Health and Safety Data: 

•-i;-

Time of Neasuretnent 
dl/S" 

Col^^i^ Area TOV (ppm) .X LEL 
O- S'SO 

PH . . Air Temperature other {Specify) 

11IS- u^-s- 0 - 11 o t*a 
d^JQ. JX JUA. 

.- : ;,V.»t-;-; •.-•-•*•! K.-•/••.>•• •'••. ••.I'r. 

—.' v.-! 
' j.'• ^'- • ' •-'••" ' '• '"' 

••• ) 

Form 
site Safety Officer 



SOIL SAMPLING 
SITE CONblTION UORKSNEET 

Date: t-^C> 

Job #: 32.-0^ 

Sanpling Location: 

Page: /. of 

Arrival Time: ^'30 

Sampling Team Members 

C.h^i>Q, OhWQi-C 

^jsljTc^Sin 

Others Present: 

Affiliation 

-XHC 
TfjC 

MM. 
•. - .J" ... 

ssoc 

c 
;^'iv K:'. 77A7.V.T3 :?;:cv;r.r, V 

,T.^j\;;, 

.V'r.. ^ ;/..•" ••;•••• v:7v-1^7 '•j--.'nji:.AL.V':C-Vx-r'J;" ,••-Ai. • 
.'A^l7/.^J.T.i.^:;i••^^--,i.,.Tl;»'..^;,t.•-^.^,i^•-.•^•r^^•rl7.- V,.-,-. ••--•-r •~c. ••: • ;,.v-

U^^i^eP.'cobaitioihs hrkiltkle simlf diahaM aA tia^rr^syL;^^^ 

--1' ; 

Hfscelliaheous. site npteis: L. -.-'J-i:— W;- n>-!iN 

,' .. -• ': rr:;...'.v^;. -, -' .:.<.y.i.:-.n'^ -'"' .\'..J'. 

;i?:;';;^r Sipiii?5f:^';57is;r5 

;'.-;:j?jSi-?; 

Time of Sampling Commencement: ^ '• <?0 

Observer 

Form 03 



DAILY FIELD MEMOKANDUM 

Field Personnel: CoiiFIO^ THC 

CV>«M-\t'e —'T'tiC 

Forms Completed as Attachments to this Hemorandum*: 

sWy. 

' --S^: 

* Mote; Ensure all forms are sighed by field persomel 

Signatures: 

Field Personnel Project Manager 

Form 01 



DAILY INSTRUMENT CALIBRATION/MAINTENANCE LOG 

Date 

Field Instrument 
and Number 

Standard and 
Concentration 

-TEl SgeB tl.g [go l£h^3^ 5$ 

Calibration 
Reading 

Accuracy 
Reading 

Accuracy 
(>/-from Standard) 

- C?. 

Calibrators 
Initials 

lo.fe loo 
6>( CTol SO Si 

^•(P.2 
TITZ 

"Sim', 

Field Instmment and Number Maintenance Personnel Maintenance Performed 

L, 



SOIL SAMPLING 
SITE CONDITION UOSKSHEET 

Date: 

Job 

Sanpling Location: 

Page: 

&7a/?to 
33-eg 

fet-ycJU. Ci/tier' 

of 

Arrival Time: 

Sampling Team Members Affiliation 

COIACI/\ TtiC 
THC ^ 

Aflitksah 

SVeu. Rst>c 

Others Present: 

r r.-- c^ltfw (include slgnifl condltio^^^^ 

Miscellaneous site notes: 

•• • ,- ,. . .. . . , -.1. • , " 

Time of Sampling Commencement: 

c. Observer 

Form 03 



'X-
'V' 
: I 

I 
•i. 
.;v. 

-' '1 

'h 

.-.f: 
I • 

"x 

•,-j.sXf;x''"'!,. V 

:X 

X SOIL SAMPtINQ& 
HEALTH AND; SAFETY; WORICSHEET 

X-rr/X;. •J.'?-.' 

Date: 

Job or - . 

SanpUne Locetiont-^^ogwfJP^^ -

Page: •of 

||pnsite personnel: 

^Hanie 
1, C>-AV\«A 

ciWVe 

s\e|y 

Health and Safety Data: 

I Tine of Measurement 
L2« P iZTL 

Affiiliatibn 

Collectfon'SArea 
JBtid' 

;||f|5,iPPEX Include nwd^ 

'^" -"" fVi^Tv.cr.igK l -

'XXX-X....' •- -
t 

• «/.:•• P.; 

lipS^vX?^ XX.: X; 
TOV{ppn),X *I;EL 

i.-.i'-Ju';:";;" 
' v:5t; 

pHfjX; V Air Temperature other <Specify) 

•• •:. V 
'•'•;•'J"'XX""' ' """ ' •• • •-- ••, h-_ —••». ^ I I II ••• 

; '- •-'«'. L:Sz.i--.. z.-i . 'V-iS'-!.'.. , '-JrTJTvli 

Site Safety Officer 



DAILY FIELD HEMORANDUH 

Dace: 

Field Persoonel: 

^r''o>o dju^o-r^ 

/yltllg S-gy 

Fonos Ceopleced as Attachments to this MetnoranduaO: 

Activiicy Log; 

time •• Activity 

• Note: Ensure all fonas are signed by field personnel " " 

•,-/•• 
- 'v.-; . • . ; :. ... .. • 2^iiuO':-

• • •. •.-r•• • .• V; • ,:...^:••• •;:V.;SK:;;.^ ' :V .^V:r OLV, 

'• ''I- y;-'• ': ••• 

Signatures: 

• •..•..•:••• • • liii-it-K.";-; 

Field Personnel Project Manager 

Form 01 



DAILY INSTRUMENT CALIBRATION/MAINTENANCE LCX3 

Date 

Field Instnunent 
and Numt>er 

Standard and 
Concentraflon 

Calibration 
Reading 

Accuiacy 
Reading 

Accuracy 
(+/- from Standard) 

Calibrators 
Initiais 

"T^CT'^O- <!•? 

fCOffk^ /Ol-Z h-Z. ^<L. 

u BCr 

Ca^(!>^y^bU Ov;; Pv>/»of S^o 6>o°7u "P'^o 

(c 

Reid instmment and Number Maintenance Personnel Maintenance Performed 

, ^ 

' ®piiat 



; •? j": 

SOIL SAHPLIHO ^ 
HEALTH AHD SAFETY WORKSIIEET:: 

, • ...N t ".^s t - • "'I- ". . 
•' .''J''' 

•• -V 

'?:!:>* -• '-^' 

'•.n 

m • *<' : 
.T-

(*10081 te Personnel: 

I'^Narae 

• l_Chcdi£__^l!±i£_ 
,) BriOiO CJJ 

Affiliation 

T/1C 
PPE (include nKxiificationSfend-tifflesyiy^,;" 

Lcfvfyj -

Datery; 

Job #r: 

•• * :'K ^ = 

•Locatiotri-

Page: .'" " ' 7i&6f -

• 

:y^^i 
TUL 

ft-5ie|gL 
i TTTTT riji"! ! ..W>>-

^.l-.;r-k-;-

Health and Safety Data: 

Time of Measurement Collection Area TOV (ppm) X LEL PH y Air Temperature- Other (Specify) 
QCJOO Ya-3 -o O — 

lO^ 

iL IS" 

J2. 
-Q_ ± 

Jl. .£il. 

Form 04 
Site Safety Officer 

f] 



Jf •; 

J 
J !•: 
ip: 
W' 
i:.r 

-;\Onsl te personnel: 

^Merae 

.;-vT' 

^ -f 
•/v.'. 

Health and Safety Data: 

W tne of Measurement 
O^e?o 

Affiliation 

THC 

Rs'bc 

m: 
Collection Area 

mi-s 

SOIL SAMPLING 
HEALTH AND SAFETY WORKSHEET IKSHEET - ^ 

Date: 

fl;!i ri SanpiW Location';- ̂ crOW t?g:^feL& 

Page: 
r • 

. iSf' 

-1 

PPE (include modifications and timesX^ 

:: il' 
^jjni I [,U^— •'•' t 

•Stj.i- S.i 

TOV (ppm) 
e_ 
O 
ffi_ 

X LEL pH •|A|r Temperature Other (Specify) 

Foi m OA 
Site Safety.Officer 



OAIU FIELD MEMORAHOCH 

Date: 

field Personnel: (T^i-orlig Q^Ujol-C 

.i^iOo CoMc>f^ 

0/-gW -y^cics^r-. 

Forms Coopleted as Actaciuaents to this Meanrandua*: 

sw 

(f 
Activity tog: 

lime. 

« Note: Ensure all fones are si^ by field persoi^i r '' 

.'.•j •.•j.'.->*^ 

'i •-vl •:i~ .••'-•t:'^i^.:rl^'& 

(5'r :: 

d^ddrM 

• - _ 
Co'^-y^cc 4to/-iUc :.,;;Ma^i.i 

legwfc 

Signatures: 

Field Persomel Project Nanager 

Form 01 



DAILY INSTRUMENT CALIBRATlONrtflAlNTENANCE LOG 

Date 

Field Instrument 
and Numt)er 

Standard and 
Concentration 

Calibration 
Reading 

I ^ 

Accuracy 
Reading 

loC 

Accuracy 
(•»•/- frorn Standard) 

Calitxators 
Initteils 

j0i6 tOOffr\ - 0'0% 

iJi^ jsik. SxL. 

•1^ 

Reld Instrument and Number Maintenance Personnel Maintenance Performed 

Q: 
mi 

1 • . ,.j-.-••:,••;.'^••;•i<'^r., T.. -v. u.-.-.; .."'J, • •;. 

. ,.-• ;H'y;V.:;-I-j.; L.v."- • ;••-• •— ., :, •„• v,.;:.-- : J. iy-i'S'/jr/ '• .r •. • -• •' 

5-
V.

i-

•fi
x 1.
1 

• ' V--., •- '• ••'• 

:: 

iiilig:-



Mmm:k 'jk^Airt^ '•s/^FETy Wc^csH^rr" 

'\ 

:C>-S''>M 

-0Jk-

CVi-i;tt 1 ,-. ,ie ^k0im;ii!ki 

(Vjcicyvx 
>'iJ" iiisiti^:' 

lul'.lt; //'•• , .-1/1 -/i/Kit' \ 

Lcrcrr/ £) 

1 ••lis; 

^ l-giL p^/ 

a To 

-7^ 

o -T51 



DAILY FIELD MEMOftANDUH 

Date: 

Field Personnel: Y^.Uurhc 

i^rjOrx Cdl'^c.^ 

OinW JTXCJCS^ 

Forms Completed as Attachments to this Memorandun*: 

miKc 

V^. 

o Note: Ensure ail fonts are si9^ field persoiwel 

Actiyft^ Logr ; 

'---Activity-'-'r,-ir.-::^-:.Lecation'/'^a:^iJ-ai;j;^s;iai^S;-3;.;#:vj:^;;:;tij^^^^ • 

^'.OO " " ' 

-5-/3^ / S>^ I//' ^ \/^-7 

M'7C> COr^le^ Uorii^^ :"•-, . i,.y./.,:;:,- •••••.'. A A ,v,:;.,,:, ,^.7.;. ;: 

: : /cs^ -Si.^ ' ; ; -r'iriivr . 'V > 

;'. '•7. :.,-,:r7.7.7-..iv '"' 
' • ••'• • . •^:••• •• •-v.--i-v '•-••-i'fr -'!:rr-;i'tir.vij,'.'.i:':'i'i,•;• b.-: r.'; i:'bV77>.v!'7.-"V V • 7; A l-A' 

i 

signatures: 

V )V^ 
Field Personnel Project Hanager 

Form 01 



DAILY INSTRUMENT CALIBRATION/MAINTENANCE LOG 

Date 

Reld Instrument 
and NumlDer 

Standard and 
ConcentraSon 

Caiitiration 
Reading 

Accuracy 
Reading 

Accuracy 
(+/- from Standard) 

Calibrators 
Initials 

/Q-6> 

ST 
_Li2M. -f-

_2il. - 0.i>\ 

/ns^ C07K _4£_S 

Reld Instrument and Number 

i(# 

Maintenance Personnel Maintenance Performed 

• • v''...';.-V" • *•• • .•••.'•••' . • •:•••' '• - '•/ '• 'r 'I'j '••••J.'Ly ' 

nrr^S 

': "b -



•.:r.4 ••-• - -• •-'•• • 

-ji -mmim C.V. V U 

iEpj 
'-9^ 

• S Jt 

' '(/lu;i 

SZ-of 

A./A., '/A 

P-Av, 

/n:i<c 

r,u,.....--—^—- - • TUC ' ^ 
. • ;. •; 'J': S.--'.' ̂  i.: 'i-

.J 

•; ..S<r'.'-'.'.r'-.-j--

ri-u i-i, 
- ::i 



DAILY FIELD MEKOftAMOUM 

Date: Q ~ 

Field Personnel: d'^^r-L-g. 

JtlXsA/ -Tgva:so/-> 

Forms Conpleted as Attachments to this Hemorandua*: 

• Mote: ^ure all foros are signed b/ field personnel . i " V 

• ••• '• •- •' • ' 
\. 

Field Personnel Project Manager 

Form 01 



OAILYlNSTOUMeOTCAUBRA-nONMAlNTENANCELOG 
Date 

CaRbratois 
Ihttiats 

cioM instnir""* Number 

i'/'.:• 



•3;-3»iV..;>'-' J<n3r i-^.: . -'••TN '•.. ' •-.:••,•#>•• . . 

w: 

L'.VI S 

• 
33;i;3:3V)-)'\;;:i • ;• / 

1- "M-i' 

//U-

\-tinvLu 3": 

mmmm'W^&'-s;^:m::i:mmi- . • o 

^'URI l!p^ 
•:. .mrMk 

e-vS^'re/ne-i :• • •>^-
z 

o 

pt/ 

ii' 

iWiisPsiit iSM: v: O 

' '.'•vvofi 

tti^wliifei: 

0-1'Hcm 

,, :.;:5 It 

, . II I 

/[.r 

^^"5~ _ 

^"<£5 

.^X-

n 

-yj'-' 



DAILY FIELD HEHORAMDUH 

Date 

field Personnel: CLKo*Ct \C-

Foms Coopletcd as Attachments to this Menorandua*: 

Activity Log: 

Time *ctivitv 

Ge&V^ y ^o-c^ 
iyUe. W ^ 

• Note: Ensure all forms are signed by field personnel 

Loeation 

••it'' 

Win wefe. ?gi§^?n 

Vtfidytniwt- r 

Signatures: 

Field Personnel Proj^t Manager 

Form Ot 



DAILY INSTRUMENT CALIBRATION/MAINTENANCE LOG 

Date 

Reld Instrument 
and Number 

Standard and 
Concentration 

Calibration 
Reading 

Accuracy 
Reading 

Accuracy 
(*l- from Standard) 

Caiibratois 
Initiais 

isv 33 vJuTTEi^ 

ICLOZ 
O, -ico 

Reld Instrument and Numtier Maintenance Personnel Maintenance Performed 

••;-r--';-;'-';. '••f' :.r 



RECORD OF CALIBRATION 
PH METER 

Date: 

Time: 

Instrument Brand/ID/: 

Personnel: Yf- CD 

7. cx' Knovm pH for standard l: 

Known pH of Standard 2: 

Pre-caliiaration Instrument Readings: 

lOrO / 

standard 1: 2 . Stuui^^ .. /eP ̂  (p J 

Post-CaldLbration Instrument ReadULngs; 

Standard is Of , Standard 2 s 

Temperatures - OQ 

Kccm^i^z ;; 
••• 

.•M - • 

.V. .•.;;; 

'.: -.j-:/: -•'V-? 77z>my^-

FORM 06 



RECORD OF CALIBRATION 
PH METER 

Datie: 

Time: 

'^s 
s> 

Instrument Brand/ID#: 

Personnel; 

Known pH for Standard l: QO 

Known pH of Standard 2: ^ / 

Pre-<:alibration Ixistromfflat Re^diJ^rs-

Standard 1: ^» ,..Standard 3:-

Pbst-Calibiration Instroneat Readings: 

v." • - • •."•-.vi-'.'t.r-i.*-'.-. ' •• 

•'-

Standard 1: 

Temperature: 

AcciuracY: 

1-.0I standard 2: 

' .. -'.r 

......... . • 

•'i' 

FORM 06 



r 

APPENDIX I 

GEOTECHNICAL RESULTS 

PHASE ll/lll RCRA FACILITY INVESTIGATION 
SAFETY-KLEEN CORP. RECYCLE CENTER 

DOLTON, ILLINOIS 

k-
L H:\PROJECTS\S-K\DOLTON\032-008\3APP-TTL 



62.O 

midwest engineering services, inc. 

Bpll^k BHH geotechnical e environmental • materials engineers 

UH WW 15327 S. 70th Court 
IH W HlW II- 60462 
f 0101 708-42^7805 

FAX 708-429-7824 

August 14, 1996 

Mr. Charlie DeWolf 
TrlHydro Corporation 
920 Sheridan 
Laramie, Wyoming 82070 

Subject: Geotechnical Laboratory Testing 
Dolton, Illinois 
TriHydro Job No. 32-08 
MES Project No. 2-63072 

Dear Mr. DeWolf: 

Enclosed please find the geotechnical laboratory test results for the above-referenced 
project. 

We appreciate the opportunity to be of continued service to TriHydro Corporation. If 
you have any questions or if we may be of further assistance please do not hesitate to 
contact us at your convenience. 

Very truly yours 

MIDWEST ENGINEERING SERVICES, INC. 

Kenneth K. Rippy, 
Chicago Branch Manager 

End. 

CORPORATE OFFICE: WAUKESHA. Wl 414-521 -2125 



Report of Laboratory Testing 

Client: triHydro Corporation 
920 Sheridan 
Laramie, WY 82070 

Project: Geotechnical/Analytical Services 
TriHydro Corporation 
Project No. 32-08 

Date:, 7-2-1996 

Laboratory Np.: M96153 
Sample Location; 
Sample Description: 

Project No.I 2-63072 

LE-8 (8-10') 
Gray Lean Clay 

LE-9 (10-12') 
Dari^ Gray Lean Clay 

Moisture Content Determination (ASTM D2216) 

Moisture Content, %: 21.9 21.9 

Dry Bulk Density (ASTM D2937) 

Dry Bulk Density, pcf: 110.0 109.7 

Porosity 

Porosity, %: 33.5 
•Assumed specific gravity of 2.65 for porosity detennination 

33.7 

Atterberg Limits (ASTM D4318) 

Liquid Limit: 
Plastic Limit-
Plasticity Index: 

30 
18 
12 

38 
19 
19 

Organic Content (ASTM D2974) 

Organic Content, %: 2.93 

Hydraulic Conductivity (ASTM D5084) 

Hydraulic Conductivity, cm/sec.: 7.3 x 10"® 

Grain Size Analysis (ASTM D422) 

Gravel, %; 
Sand, % 
Silt, %: 
Clay, %: 

0.0 
0.4 
53.9 
45.7 

4.18 

1.3x10"® 

0.9 
9.5 
31.1 
58.5 



Report of Laboratory Testing 

Client: TriHydro Corporation Project: Geotechnicai/Analytlcal Services 
920 Sheridan TriHydro Corporation 
Laramie, WY 82070 Project No. 32-08 

Date: 7-2-1996 Project No.: 2-63072 

Laboratory No.; M96153 
Sample Location: VB-5 (22-24-) VB-5 (26-28-) 
Sample Description: Gray Lean Clay Darit Gray Lean Clay with Sand 

Moisture Content Determination (ASTM D2216) 

Moisture Content, %: — 14.9 

Dry Bulk Density (ASTM D2937) 

Dry Bulk Density, pcf: — 120.4 

Porosity 

Porosity, %: — 27.2* 
•Assumed specific gravity of 2.65 for porosity determination 

Atterberg Limits (ASTM D4318) 

Liquid Limit: — 30 
Plastic Limit: — 19 
Plasticity Index: — 11 

Organic Content (ASTM D2974) 

Organic Content, %: — 4.01 

Hydraulic Conductivity (ASTM D5084) 

Hydraulic Conductivity, cm/sec.: 9.4 x 10'® 1.8x10 

Grain Size Analysis (ASTM D422) 

Gravel, %: 2.4 5.1 
Sand, % 10.9 17.8 
Silt, %: 48.6 39.6 
Clay, %: 38.1 37.5 

,-e 
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REPORT OF GRAIN SIZE ANALYSIS 

3 3 3 I i 
c c C 

; :5 s§ a 

200 100 10.0 1.0 0.1 
GRAIN SIZE - mm 

0.01 0.001 

Test % +3" % GRAVEL % SAND % SILT % CLAY 
• 3 0.0 0.0 0.4 53.9 45.7 

LL PI •^85 ^60 D50 D30 0l5 ^10 Cc Cu 
• 30 12 0.02 0.01 0.01 0.002 

MATERIAL DESCRIPTION uses AASHTO 

Gray Lean Clay CL 

Project No.: 2-63072 

Project: GeotechnicaI/Ana IytIcaI Services 

• Location: TriHydro Corporation 

Date: 6-14--95 

REPORT OF GRAIN SIZE ANALYSIS 

MIDWEST ENGINEERING SERVl 

Remarks: 

Sample LE-8 (8-10') 

Figure No. 



Report Of Falling Head Hydraulic Conductivity Test 

Client: TriHydro Corporation 
920 Sheridan 
Laramie. WY 82070 

Project: Geotechnical/Analytical Services 
TriHydro Corporation 
Project No. 32-08 

Date: 6/26/96 Project No.: 2-63072 

Laboratory No.: M96153 
Sample Location: LE-8 (O-tO*) 
Sample Description: Gray Lean Clay 

Material Properties 
Natural Moisture: 21.9 Percent Rner No. 200: 99.6 
Bulk Dry Density, pcf: 110.0 Percent Finer .005 mm: 45.7 
Bulk Porosity, %: 33.5 Liquid Limit: 30 
Organic Content, %: 2.93 Plasiticity Index: 12 

Sample Characteristics Test Parameters 
Height.cm: 5.08 Penmeameten Flexible Wall 
Diameter.cm: 7.11 Permeant Ruid: Deaired Water 
Wet Weight.gm: 434.6 Cell Pressure: 28 
Moisture, %: 21.4 Back Pressure: 25 
Dry Density.pcf: 110.6 Test Pressure: 25 
Compaction, %: Differential Head: 0 

(Hydraulic Conductivity,ASTM D5084,method C) 
Run Time t Head Loss, cm Inflow/ Coeff. of Permeability, ciri/sec 
No. (sec) ho hi Outflow k=aL/2At0n(ho/hi)I ^ 

1 60 10.30 9.65 1.17 6.9E-05 

2 120 10.70 9.20 1.14 8.0E-05 

3 60 9.20 8.60 1.00 7.2E-05 

4 120 8.60 7.50 0.83 7.3E-05 

5 120 7.50 6.60 1.25 6.8E-05 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY •K= 7.3E-05 cm/sec 
'Sample had vertical sand seam 



REPORT OF GRAIN SIZE ANALYSIS 

200 TOO 10.0 1.0 0.1 
GRAIN SIZE - mm 

0.01 0.001 

Test % +3" % GRAVEL % SAND % SILT % CLAY 
• 1 0.0 0.9 9.5 31 . 1 58.5 

' LL P 1 ^85 C'SO 

o
 

in 
Q

 ^30 ^15 Dl0 Cc Cu 

ft 38' 19 0.04 0.01 0.00 

MATERIAL DESCRIPTION uses AASHTG 

• Dark Gray Leon Clay CL 

Project No.: 2-63072 

Project: GeotechnicaI/Ana IyticaI Services 

e Location: TriHydro Corporation 

Date: 6-14-96 

REPORT OF GRAIN SIZE ANALYSIS 

M1DWEST ENG1NEERING SERVI CCS 

Rema rks: 

Sample LE-.9 (10-12') 

Figure No. 



Report Of Failing Head Hydraulic Conductivity Test 

Client: TriHydro Corporation 
920 Sheridan 
Laramie, WY 82070 

Project: Geotechnical/Anaiytical Services 
TriHydro Corporation 
Project No. 32-08 

Date: 7/1/96 Project No.: 2-83072 

Laboratory No.: M96153 
Sample Location: LE-9 (10-12') 
Sample Description: Dark Gray Lean Clay 

Material Properties 
Natural Moisture: 21.9 Percent Rner No. 200: 89.6 
Bulk Dry Density, pcf: 109.7 Percent Finer .005 mm: 58.5 
Bulk Porosity, %: 33.7 Liquid Limit: 38 
Organic Content, %: 4.18 Piasiticity Index: 19 

Sample Characteristics Test Parameters 
Height,cm: 5.08 Permeameten Flexible Wall 
Diameter,cm: 7.21 Permeant Fluid: Deaired Water 
Wet Weight,gm: 426.3 Cell Pressure: 29 
Moisture, %: 21.3 Back Pressure: 25 
Dry Density,pcf: 105.6 Test Pressure: 27 
Compaction, %: Differential Head: 2 

(Hydraulic Conductivity,ASTM D5084,method C) 
Run Time t Head Loss, cm Inflow/ Coeff. of Permeability, cm/sec 
No. (sec) ho hi Outflow k=aL/2At[ln(ho/hi)] 

1 20700 150.90 150.30 1.00 1.2E-08 

2 55800 150.30 148.45 1.06 1.4E-08 

3 12660 148.45 148.10 0.75 1.2E-08 

4 18720 148.10 147.45 0.86 1.5E-08 

5 55140 147.45 145.70 0.94 1.3E-08 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY K= 1.3E-08 cm/sec 



REPORT OF GRAIN SIZE ANALYSIS 
C c C 

200 100 10.0 1.0 0.1 
GRAIN SIZE - mm 

0.01 0 . 001 

Test % +3" % GRAVEL .% SAND . % SILT % CLJ4Y 
« 2 o.-d 2.4 10.9 48.6 38. 1 

LL PI ^85 t^60 °50 D30 DI5 D10 Cc Cu 

• 0.06 0.01 0.01 0.003 

MATERIAL DESCRIPTION uses AASHTO 

Gray Lean Clay (visual description) 

Project No.: 2-63072 
Project: Geotechnical/AnoIyticaI Services 

« Location: TriHydro Corporation 

Date: 6-1+-95 

REPORT OF GRAIN SIZE ANALYSIS 

MIDWEST ENGINEERING SERVICES 

Remarks: 

Sample VB-5 (22-2+') 

Figure No. 



Report Of Falling Head Hydraulic Conductivity Test 

Client: TriHydro Corporation 
920 Sheridan 
Laramie. WY 82070 

Project: Geotechnical/Analytical Services 
TriHydro Corporation 
Project No. 32-08 

Date: 7/2/96 Project No.: 2-63072 

Laboratory No.: 
Sample Location: 
Sample Description: 

M96153 
VB-5 (22^24-) 
Gray Lean Clay 

Material Properties 
Natural Moisture: — Percent Finer No. 200: 86.7 
Bulk Dry Density, pcf: — Percent Finer .005 mm: 38.1 
Bulk Porosity, %: — Liquid Limit: 
Organic Content, %: — Plasiticity Index: 

Sample Characteristics Test Parameters 
Height,cm: 3.56 Permeameter Flexible Wall 
Diameter.cm: 3.51 Permeant Fluid: Deaired Water 
Wet Weight.gm: 72.2 Cell Pressure: 18.5 
Moisture, %: 18.7 Back Pressure: 15 
Dry Density,pcf: 110.5 Test Pressure: 16.5 
Compaction, %: — Differential Head: 1.5 

(Hydraulic Conductivity.ASTM D5084,method C) 
Run Time t Head Loss, cm Inflow/ Coeff. of Permeability, cm/sec 
No. (sec) ho hi Outflow ks:aU2At[ln(ho/hi)l 

1 54780 120.30 119.90 1.00 1.1E-08 

2 86100 119.90 119.45 0.80 8.0E-09 

3 31380 119.45 119.25 1.00 9.8E-09 

4 20640 118.85 118.75 1.00 7.5E-09 

5 163140 i i 118.45 117.35 1.20 1.1E-08 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY *K= 9.4E-09 cm/sec 
Sample was disturbed 



REPORT OF GRAIN SIZE ANALYSIS 

? s s § ? i 
E C C 

200 ICQ 10.0 1.0 0.1 
GRAIN SIZE - mm 

0.01 0.001 

Test % +3" % GRAVEL % SAND % S 1 LT % GLAY 
• 4 0.0 5.1 17.8 3 9 . 6_ 37.5 

LL PI ^85 ^60 D50 D30 DI5 D10 ' I 
• 30 1 1 0.33 0.02 0.01 0.004 

MATERIAL DESCRIPTION uses AASHTO 

9 Dark Gray Lean Clay with Sand CL 

Project No.: 2-63072 

Project: GeotechnicaI/Ana Iytica1 Services 

• Location: TriHydro Corporation 

Date: 5-1A-96 

REPORT OF GRAIN SIZE ANALYSIS 

MIDWEST ENGINEERING 5ERVI 

Rema rks; 

Sample VB-5 (25-23') 

Figure No. 



Report Of Falling Head Hydraulic Conductivity Test 

Client: TriHydro Corporation 
920 Sheridan 
Laramie, WY 82070 

Project: Geotechnical/Anaiyticai Services 
TriHydro Corporation 
Project No. 32-08 

Date: 7/1/96 Project No.: 2-63072 

Laboratory No.: M96153 
Sample Location: VB-5 (26-28") 
Sample Description: Dark Gray Lean Clay with Sand 

Material Properties 
Natural Moisture; 14.9 Percent Finer No. 200; 77.1 
Bulk Dry Density, pcf: 120.4 Percent Finer .005 mm; 37.5 
Bulk Porosity, %: 27.2 Liquid Limit; 30 
Organic Content, %: 4.01 Plasiticity Index; 11 

Sample Characteristics Test Parameters 
Height,cm: 5.08 Permeameter Flexible Wall 
Diameter,cm: 7.24 Permeant Fluid; Deaired Water 
Wet Weight,gm; 461.7 Cell Pressure; 29.5 
Moisture, %; 14.1 Back Pressure; 25 
Dry Density,pcf: 120.8 Test Pressure; 27 
Compaction, %: Differential Head; 2 

(Hydraulic Conductivity,ASTM D5084,method C) 
Run 
No. 

Time t 
(sec) 

Head Loss, cm 
ho 1 hi 

Inflow/ 
Outflow 

Coeff. of Permeability, cm/sec 
k=aL/2Atnn(ho/hi)] 

1 24360 152.20 1 151.10 1.00 1.8E-08 

2 55800 151.10 ! 148.65 1.04 1.8E-08 

3 12660 148.65 148.15 1.00 ! 1.6E-08 

4 18720 148.15 147.35 0.78 ! 1.8E-08 

5 55140 147.35 145.00 1.04 i 1.8E-08 

AVERAGE STEADY HYDRAULIC CONDUCTIVITY K= 1.8E-08 cm/sec 
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Were samples received in good condition? Remarks: 
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AND GRAVEL (CD PROJECT No. 32-08 

REPORT OF SOIL ANALYSIS FiNNo 
2-63072 
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APPENDIX J 

SOIL QUALITY ANALYTICAL REPORTS 

PHASE ll/lll RCRA FACILITY INVESTIGATION 
SAFETY-KLEEN CORP. RECYCLE CENTER 

DOLTON, ILLINOIS 

H:\PROJECTS\S-K\DOLTON\032-008\3APP-TTL 



safeni-iileeH 
June 17,1996 

Mr. Jack Bedessem 
TriHydro Corporation 
920 Sheridan 

Laramie,WY 82070 

Re: SK Lab Project #96-136 
Project ID Name: Dolton, XL 

Dear Jack: 

Enclosed please find the analytical results for the sample received by SK Environmental 
Laboratory on 5/31/96. 

A formal Quality Control/Quality Assurance program is maintained by Safety-Kleen, which is 
designed to meet or exceed the EPA requirements. This information is available upon request. 

If you have any questions concerning this analysis, or if we can be of further assistance, please 
contact Rick Cook at 312-825-7351. 

Sincerely, 

Mark A. Hartwig ^ 
Environmental Lab Manager 

MAH: 

P.O. Box 92050 
Elk Grove Village. IL 
60009-2050 

Allan A. Manteuffel Technical Center 

12555 W. Old Higgins Rd. 
Elk Grove Village. IL 60007 
Telephone; 312/694-2700 
Fax- 312/825-7850 



Project ID #: 

Project ID Name; 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/17/96 

Metals Page 1 of 1 

ANALYTICAL RESULTS 

TCLP Metals 

1 

Work Order # 01 02 03 04 05 06 

Collector's Sample it LE-2 (4-6) LE-2 (18-20) VB-2 (20-22) VB-2 (25-27) LE-1 (2-4) LE-1 (18-20) 

Date Sampled 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 

1 Date Leached 6/5/96 6/5/96 • 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed (EPA Method 6010) 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 

Date Analyzed (EPA Method 7470) 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 

lotf/L 
w ^ 

/ V SS 's-* ss \ A 's : ' ' 
1 

Barium 6010 0.05 0.6275 0.5385 0.6700 0.361 0.379 0.8065 

Cadmium 6010 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Lead 6010 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 

Mfl^ry 7470 1 0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 

Work Order # 07 08 09 10 11 

Collector's Sample # LE-3 (20-22) LE-5 (18-20) LE-5 (2-4) LE-4 (4-6) LE-4 (18-20) 

Date Sampled 5/31/96 5/31/96 5/31/96 5/31/96 5/31/96 

Date Leached 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed (EPA Method 6010) 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 

Date Analyzed (EPA Method 7470) 6/11/96 6/11/96 6/11/96 6/11/96 6/11/96 

1 Anslyte «noq: mart. c jnc®ntrsd«»t ens ^ r 
Barium 6010 0.05 0.7980 0.7690 0.5695 0.485 0.8145 

Cadmium 6010 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Lead 6010 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 

Mercury 7470 0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 

A^^ical Review / Date: 
/ ////' 

1 

^//7/f^ 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/17/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 1 of 6 

Work Order # 01 02 03 04 05 06 

Collector's Sample # LE-2 (4-6) LE-2 (18-20) yB-2 (20-22) yB-2 (25-27) LE-1 (2-4) LE-1 (18-20) 

Date Sampled 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 

Date Extracted 6/7/96 6/7/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed 6/13/96 6/13/96 6/7/96 6/7/96 6/7/96 6/7/96 

Dilution Factor 1 1 1 1 1 1 

Acenaphthene 660 <660 <660 <660 <660 <660 <660 

Acenaphthylene 660 <660 <660 <660 <660 <660 <660 

Anthracene 660 <660 <660 <660 <660 <660 <660 

Benz(a)anthracene 660 <660 <660 <660 <660 <660 <660 

B^klblfludranthene 660 <660 <660 <660 <660 <660 <660 

Benzo(k)fluoranthene 660 <660 <660 <660 <660 <660 <660 

Benzoic Acid 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Benzo{g,h,i)perylene 660 <660 <660 <660 <660 <660 <660 

Benzo(a)pyrene 660 <660 <660 <660 <660 <660 <660 

Benzyl Alcohol 1300 <1300 <1300 <1300 <1300 <1300 <1300 

,bisl2-Chloroethoxy)Methane 660 <660 <660 <660 <660 <660 <660 

ibis(2-Chloroethyl) Ether 1850 <1850 <1850 <1850 <1850 <1850 <1850 
1 
bis(2-Chloroisopropyl)Ether 1600 <1600 <1600 <1600 <1600 <1600 <1600 

4-Bromophenyl-phenylether 660 <660 <660 <660 <660 <660 <660 

Butyibenzylphthalate 660 <660 2060 <660 <660 <660 <660^ 

|4-Chlprpani|ine 1300 <1300 <1300 <1300 <1300 <1300 <1300 

4-Chloro-3-Methylphenol 1300 <1300 <1300 <1300 <1300 <1300 <1300 

i 2-ChJorpnaphthalene 1100 <1100 <1100 <1100 <1100 <1100 <1100 

|2-Chiorophenol 660 <660 <660 <660 <660 <660 <660 

660 <660 <660 <660 <660 <660 <660 , 4^porophenyi-phenylether 

iChrysene 660 <660 <660 <660 <660 <660 <660 

Dibenz(a,h)anthracene 660 <660 <660 <660 <660 <660 <660 



Project ID #: 32-08 

Project ID Name; Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/17/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 2 of 6 

Work Order # 01 02 03 04 05 06 

Collector's Sample # LE-2 (4-6) LE-2 (18-20) ' i/B-2 120-22) yB-2 (25-27) LE-1 (2-4) LE-1 (18-20) 

Date Sampled 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 

Date Extracted 6/7/96 6/7/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date An^yzed 6/13/96 6/13/96 6/7/96 6/7/96 6/7/96 6/7/96 

Dilution Factor 1 1 1 1 1 1 

. y .. .v.. AA --t 

Dibenzofuran 660 <660 <660 <660 <660 <660 <660 

1,2-Dichlorobenzene 660 <660 <660 <660 <660 <660 <660 

1,3-Dichlorobenzene 660 <660 <660 <660 <660 <660 <660 

1,4-Dichlorobenzene 660 <660 <660 <660 <660 <660 _ <660 

3,^^chlorobenzidine 1300 <1300 <1300 <1300 <1300 <1300 <1300 

2,4-Dichlprophenol 660 <660 <660 <660 <660 <660 <660 

Diethylphthalate 660 <660 <660 <660 <660 <660 <660 

2,4-Dlmethylphenol 660 <660 <660 <660 <660 <660 <660 

Oimethylphthalate 660 <660 <660 <660 <660 <660 <660 

}-,6-Din]tro-2-MethYlphenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

2,4-Dinitrophenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

2,4-Pinjtrgtpluene 660 <660 <660 <660 <660 <660 <660 

2,6-Dinitrotoluene 850 <850 <850 <850 <850 <850 <850 

Oi-n-octyJ phthalate 660 <660 <660 <660 <660 <660 <660 

ois(2-ethylhexyl)phthalate 112Q0 <11200 <11200 <11200 <11200 <11200 <11200 

=luoranthene 660 <660 <660 <660 <660 <660 <660 

^luorene 660 <660 <660 <660 <660 <660 <660 

-lexachlorobenzene 660 , <660 <660 <660 <660 <660 <660 

-lexachlorobutadiene 660 <660 <660 <660 <660 <660 <660 

-ie^^ilprocyclopentadiene 660 <660 <660 <660 <660 <660 <660 

-lexachloroethane 660 <660 <660 <660 <660 <660 <660 

idenod ,2,3-cd)pyrene 660 <660 <660 <660 <660 <660 <660 



Project ID tt: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #; 96-136 

Date Reported: 6/17/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 3 of 6 

Work Order # 01 02 03 04 05 06 

Collector's Sample # LE-2 14-6) LE-2 (18-20) VB-2 (20-22) \/B-2 (25-27) LE-1 (2-4) LE-1 (18-20) 

Date Sampled 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 

Date Extracted 6/7/96 6/7/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed 6/13/96 6/13/96 6/7/96 6/7/96 6/7/96 6/7/96 

Dilution Factor 1 1 1 1 1 1 

-

Isophorone 660 <660 <660 <660 <660 <660 <660 

2-Methylnaphthalene 660 <660 <660 <660 <660 <660 <660 

2-Methylphenol 660 <660 <660 <660 <660 <660 <660 

4-Methylphenpl 660 <660 <660 <660 <660 <660 <660 

l^l^thalene 660 <660 <660 <660 <660 <660 <660 

2-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 <3300 

3-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Nitrobenzene 660 <660 <660 <660 <660 <660 <660 

2-Nitrophenol 1350 <1350 <1350 <1350 <1350 <1350 <1350 

4-Nitrophenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

N-Nltrosodiphenylamine 660 <660 <660 <660 <660 <660 <660 

N-Nitroso-di-n-propylamine 900 <900 <900 <900 <900 <900 <900 

Pernachlprophenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Phenanthrene 660 <660 <660 <660 <660 <660 <660 

Phenol 660 <660 <660 <660 <660 <660 <660 

Pyrehe 660 <660 <660 <660 <660 <660 <660 

Pyridine 2050 <2050 <2050 <2050 <2050 <2050 <2050 

1,2,4-Trichlorobenzene 660 <660 <660 <660 <660 <660 <660 

2,4,5-Trichlorophenol 660 <660 <660 <660 <660 <660 <660 

^ftp-Thchlorophenpl 660 <660 <660 <660 <660 <660 <660 

Analytical Review / Date: 

// 

&//7/fO 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/17/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 4 of 6 

Work Order # 07 08 09 10 11 

Collector's Sample # LE-3 (20-22) LE-5 (18-20) LE-5 (2-4) LE-4 (4-6) LE-4 (18-20) 

Date Sampled 5/31/96 5/31/96 5/31/96 5/31/96 5/31/96 

Date Extracted 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Dilution Factor 1 1 1 1 1 

1 

Acenaphthene 660 <660 <660 <660 <660 <660 

Aeenaphthylene ,660 <660 <660 <660 <660 <660 

Anthracene 660 <660 <660 <660 <660 <660 

iBenz(a) anthracene 660 <660 <660 <660 <660 <660 

B^A(b)fluoranthene 660 <660 <660 <660 <660 <660 

; Benzo(k)f luoranthene 660 <660 <660 <660 <660 <660 

'Benzoic Acid 3300 <3300 <3300 <3300 <3300 <3300 
j 

, Benzo(g,h,i)perylene 660 <660 <660 <660 <660 <660 

! Behzo(a)pyrene 660 <660 <660 <660 <660 <660 
1 

Benzyl Alcohol 1300 <1300 <1300 <1300 <1300 <1300 

1 bls{ 2-Chlorpethpxy) Methane 660 <660 <660 <660 <660 <660 

1 bis(2-Chloroethyl) Ether 1850 <1850 <1850 <1850 <1850 <1850 
1 
ibis(2-ChloroisoproPYl)Ether 1600 <1600 <1600 <1600 <1600 <1600 

1 4-Bromophenyl-phenylether 660 <660 <660 <660 <660 <660 
1 
Butylbenzylphthalate 660 <660 <660 <660 <660 <660 

4-Chloroaniline 1300 <1300 <1300 <1300 <1300 <1300 

4-Chloro-3-Methylphenol 1300 <1300 <1300 <1300 <1300 <1300 

2-Chloronaphthalene 1100 <1100 <1100 <1100 <1100 <1100 

2-Chiorophenol 660 <660 <660 <660 <660 <660 

4^^propheny!-phenylether 660 <660 <660 <660 <660 <660 

Chrysene 660 <660 <660 <660 <660 <660 

Diben2(a,h)anthracene 660 <660 <660 <660 <660 <660 



Project ID 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-1 36 

Date Reported: 6/17/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 5 of 6 

Work Order # 07 08 09 10 11 

Collector's Sample # LE-3 (20-22) LE-5 (18-20) LE-5 (2-4) LE-4 (4-6) LE-4 (18-20) 

Date Sampled 5/31/96 5/31/96 5/31/96 5/31/96 5/31/96 

Date Extracted 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Dilution Factor 1 1 1 1 1 

Dibenzofuran 660 <660 <660 <660 <660 <660 

1,2-Dlchloroben2ene 660 <660 <660 <660 <660 <660 

1,3-Dichlprpbenzene 660 <660 <660 <660 <660 <660 

1,4-Pichlorobenzene 660 <660 <660 <660 <660 <660 

3,^^ichlprobenzidlne 1300 < 1300 <1300 <1300 <1300 <1300 

2,4^Pichlprpphenol 660 <660 <660 <660 <660 <660 

Diethylphthalate 660 <660 <660 <660 <660 <660 

2,4-dimethylphenol 660 <660 <660 <660 <660 <660 

•imethylphthalate 660 <660 <660 <660 <660 <660 

4-,6-Dinitro-2-Methvlphenol 3300 <3300 <3300 <3300 <3300 <3300 

2,4-Dinitrophenol 3300 <3300 <3300 <3300 <3300 <3300 

2,4-Dinitrotoluene 660 <660 <660 <660 <660 <660 

2,6-Dinitrotoluene 850 <850 <850 <850 <850 <850 

pi^n-PPtyl pbthaiate 660 <660 <660 <660 <660 <660 

ois(2-ethylhe„xvl)phthalate 11200 <11200 <11200 <11200 <11200 <11200 

Fluoranthene 660 <660 <660 <660 <660 <660 

Fluorene 660 <660 <660 <660 <660 <660 

Hexachlorobenzene 660 <660 <660 <660 <660 <660 

Hexachlorobutadiene 660 <660 <660 <660 <660 <660 

H^^hiprpcyclopentadiene 660 <660 <660 <660 <660 <660 

Hexachioroethane 660 <660 <660 <660 <660 <660 

Indenod ,2,3-cd)pyrene 660 <660 <660 <660 <660 <660 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/17/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 6 of 6 

Work Order # 07 08 09 10 11 

Collector's Sample # LE-3 (20-22) LE-5 (18-20) LE-5 (2-4) LE-4 (4-6) l.E-4 (18-20) 

Date Sampled 5/31/96 5/31/96 5/31/96 5/31/96 5/31/96 

Date Extracted 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Dilution Factor 1 1 1 1 1 

isophorone 660 <660 <660 <660 <660 <660 

2-Methylnaphthalene 660 <660 <660 <660 <660 <660 

2-Methylphenol 660 <660 <660 <660 <660 <660 

4-Methylphenol 660 <660 <660 <660 <660 <660 

M^l^alene 660 <660 <660 <660 <660 <660 „ 

2-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 

3-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 

Nitrobenzene 660 <660 <660 <660 <660 <660 

2-NLtrophenpl 1350 <1350 <1350 <1350 <1350 <1350 

4-Nitrophenol 3300 <3300 <3300 <3300 <3300 <3300 

N-Nltrosodiphenylamine 660 <660 <660 <660 <660 <660 

N-Nitroso-di-n-propylamine 900 <900 <900 <900 <900 <900 

Pentachlorpphenol 3300 <3300 <3300 <3300 <3300 <3300 

Phenanthrene 660 <660 <660 <660 <660 <660 

Phenol 660 <660 <660 <660 <660 <660 

Pyrene 660 <660 <660 <660 <660 <660 

Pyridine 2050 <2050 <2050 <2050 <2050 <2050 

1,2,4-Trichlorobenzene 660 <660 <660 <660 <660 <660 

2,4,5-Trichlorophenol 660 <660 <660 <660 <660 <660 

2,^^Trichlorophenol 660 <660 <660 <660 <660 <660 

Analytical Review / Date: /([ 

/ /"; / / 

T / l'' ) 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/17/96 

ANALYTICAL RESULTS 

Volatile Organics In Soil 

EPA Method 8240 

Volatiles Page 1 of 6 

Work Order # 01 02 03 04 05 06 

Collector's Sample # LE-2 (4-6) LE-2 (18-20) VB-2 (20-22) VB-2 (25-27) LE-1 (2-4) LE-1 (18-20) 

Date Sampled 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 

Date Analyzed 6/7/96 6/7/96 6/7/96 6/7/96 6/6/96 6/7/96 

Pllutipn Factprl 10 10 10 50 1 10 

Acetone ICQ <100 <100 <100 <1000 <100 <100 

Acetonitriie 100 <500 <500 <500 <2500 <100 <500 

Allyl Chlorid % 5 <50 <50 <50 <250 <5 <50 

Benzene 5 <50 <50 <50 <250 <5 <50 

Chloi ide 100 <100 <100 <100 <1000 <100 <100 

Bromodichio romethane 5 <50 <50 <50 <250 <5 <50 

Bromoform 5 <50 <50 <50 <250 <5 <50 

Bromomethi me 10 <50 <50 <50 <250 <10 <50 

2-Butanone 100 <100 <100 <100 <1000 <100 <100 

Carbon Disu Ifide 100 <100 <100 <100 <1000 <100 <100 

Carbon Tetr achioride 5 <50 <50 <50 <250 <5 <50 

Chlorobenze ne 5 <50 <50 <50 <250 <5 <50 

Chlorodibroi nomethane 5 <50 <50 <50 <250 <5 <50 

Chloroethar e 10 <50 <50 <50 <250 <10 <50 

2-Chloroeth /I vinyl ether 10 <50 <50 <50 <250 <10 <50 

Chloroform 5 <50 <50 <50 <250 <5 <50 

Chiorometh Jne 10 <50 <50 <50 <250 <10 <50 

1,2-Dibrom )-3-chloropropane 100 <100 <100 <100 <1000 <100 <100 

1,2-Pibrqm )ethane 5 <50 <50 <50 <250 <5 <50 

OjiKmome ;hane 5 <50 <50 <50 <250 <5 <50 

I^Dichlor o-2-butene 100 <100 <100 <100 <1000 <100 <100 

1,2-Dichlor obenzene 5 <50 <50 <50 <250 <5 <50 



Project ID #; 

Project ID Name: 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/17/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 2 of 6 

Work Order # 01 02 03 04 05 06 

Collector's Sample # LE-2 (4-6) LE-2 (18-20) VB-2 (20-22) VB-2 (25-27) LE-1 (2-4) LE-1 (18-20) 

Date Sampled 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 

Date Analyzed 6/7/96 6/7/96 6/7/96 6/7/96 6/6/96 6/7/96 

Dilution Factor 10 10 10 50 1 10 

1 
1,3-Dichloropenzene 5 <50 <50 <50 <250 <5 <50 

1,4-Dichloropenzene 5 <50 <50 <50 <250 <5 <50 

Dichlorodiflupromethane 5 <50 <50 <50 <250 <5 <50 

1,1-DichIoroethane 5 <50 <50 <50 <250 <5 <50 

1 .^^chloroethane 5 <50 <50 <50 <250 <5 <50 

1,1-Dichloroethene 5 <50 <50 <50 <250 <5 <50 

cis-1,2-Dichlproethene 5 <50 <50 <50 <250 <5 <50 

:rans-1,2-Dichloroethene 5 <50 <50 <50 <250 <5 <50 

1,2-DichIoropropane 5 <50 <50 <50 <250 <5 <50 

3is-1,3-Dichloropropene 5 <50 <50 <50 <250 <5 <50 

trans-1,3-Dichloropropene 5 <50 <50 <50 <250 <5 <50 

Sthyibenzene. 5 <50 <50 <50 <250 <5 <50 

Ethyl methaprylate 5 <50 <50 <50 <250 <5 <50 

2-Hexanpne| 50 <100 <100 <100 <500 <50 <100 

Isobutyl Alc( ihol 1000 <10000 <10000 <10000 <50000 <1000 <10000 

Methacrylon trile 100 <100 <100 <100 <1000 <100 <100 

Methylene C hloride 5 <50 <50 <50 <250 13 <50 

Methyl lodid 3 5 <50 <50 <50 <250 <5 <50 

Methyl mett acrylate 50 <50 <50 <50 <250 <50 <50 

HteYl-2-i entanone 50 <50 <50 <50 <500 <50 <50 

r'entachloroi ithane 10 <50 <50 <50 <250 <10 <50 

Etyrene • 5 <50 <50 <50 <250 <5 <50 



Project ID #: 

Project ID Name: 

SK Lab Project 

Date Reported: 

32-08 

Dolton, 11 

96-136 

6/17/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 3 of 6 

Work Order # 01 02 03 04 05 06 

Collector's Sample It LE-2 (4-6) LE-2 (18-20) yB-2 (20-22) VB-2 (25-27) LE-1 (2-4) LE-1 (18-20) 

Date Sampled 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 

Date Analyzed 6/7/96 6/7/96 6/7/96 6/7/96 6/6/96 6/7/96 

Dilution Factor 

I if; I • 
^alytical Rdview / Date: ! if 



Project ID #: 

Project ID Name: 

SK Lab Project #\ 

Date Reported; 

32-08 

Dolton, IL 

96-136 

6/17/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 4 of 6 

Work Order # 07 08 09 10 11 

Collector's Sample # LE-3 (20-22) LE-5 (18-20) LE-5 (2-4) LE-4 (4-6) LE-4 (18-20) 

Date Sarnpled 5/31/96 5/31/96 5/31/96 5/31/96 5/31/96 

Date Analyzed 6/7/96 6/11/96 6/7/9.6 6/7/96 6/11/96 

Diluti on Factor 1 10 10 1 

<100 

10 

Acetone 100 <100 <100 101 

1 

<100 <100 

Acetonitrile 100 <100 <500 <500 <100 <500 

Allyl Chloride 5 <5 <50 <50 <5 <50 

Benzene 5 <5 <50 <50 <5 <50 

Chlor de 100 <100 <100 <100 <100 <100 

Bromodichio omethane 5 <5 <50 <50 <5 <50 

Bromoform 5 <5 <50 <50 <5 <50 

Bromometha ne 10 <10 <50 <50 <10 <50 

2-Butanone 100 <100 <100 <100 <100 <100 

Carbon Disu fide 100 <100 <100 <100 <100 <100 

< Carbon Tetrs ichloride 5 <5 <50 <50 <5 <50 

Chlorobenze rie 5 <5 <50 <50 <5 <50 

Chiorodibron lomethane 5 <5 <50 <50 <5 <50 

Chloroethan 10 <10 <50 <50 <10 < 50 

2-Chloroeth> '1 vinyl ether 10 <10 <50 <50 <10 <50 

i Chloroform 5 <5 <50 <50 <5 <50 

'chloromeths ne 10 <10 <50 <50 <10 <50 

: T,2-pibromc -3-chloropropane 100 <100 <100 <100 <100 <100 

1,2-Dibromc ethane 5 <5 <50 <50 <5 <50 

Djfl^omel hane 5 <5 <50 <50 <5 <50 

,4-Dichiprc :2-butene 100 <100 <100 <100 <100 <100 

1,2-Dichlorc benzene 5 <5 <50 <50 <5 <50 



Project ID 

Project ID Name: 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/17/96 

ANALYTICAL RESULTS 

Volatile Organics In Soil 

EPA Method 8240 

Volatiles Page 5 of 6 

Work Order # 07 08 09 10 11 

Collector's Sample # LE-3 (20-22) LE-5 (18-20) LE-5 (2-4) LE-4 (4-6) LE-4 (18-20) 

Date Sampled 5/31/96 5/31/96 5/31/96 5/31/96 5/31/96 

Date Analyzed 6/7/96 6/11/96 6/7/96 6/7/96 6/11/96 

Dilution Factor 1 10 10 1 10 

1,3-Dichlorobenzene 5 <5 <50 <50 <5 <50 

1,4-Pichlorobenzene 5 <5 <50 <50 <5 <50 

Dichlorodifluoromethane 5 <5 <50 <50 <5 <50 

1,1 -Dlchloroethane 5 <5 <50 <50 <5 <50 

l^l^ichloroethane 5 <5 <50 <50 <5 <50 

1,1-DichJprpethene 5 <5 <50 <50 <5 <50 

cis-1,2-Dichloroethene 5 <5 <50 <50 <5 <50 

trans-1,2-Dichloroethene 5 <5 <50 <50 <5 <50 

1,2-Dichloropropane 5 <5 <50 <50 <5 <50 

cis-1,3-Dichlorbpropene 5 <5 <50 <50 <5 <50 

trans-1,3-Dichloropropene 5 <5 <50 <50 <5 <50 

Ethylbenzene 5 <5 <50 <50 <5 <50 

Ethyl methacrylate 5 <5 <50 <50 <5 <50 

2-Hexanone 50 <50 <100 <100 <50 <100 

Isobutyl Alcohol 1000 <1000 <10000 <10000 <1000 <10000 

Methacrylonitrile 100 <100 <100 <100 <100 <100 

Methylene Chloride 5 <5 <50 <50 <5 <50 

Methyl Iodide 5 <5 <50 <50 <5 <50 

Methyl methacrylate 50 <50 <50 <50 <50 <50 

4^^hyl-2-pentanone 50 <50 <50 <50 <50 <50 

Pehtachloroethane 10 <10 <50 <50 <10 <50 

Styrene 5 <5 <50 <50 <5 <50 1 



Project ID #: 

Project ID Name: 

SK Lab Project 

Date Reported: 

32-08 

Dolton, !L 

96-136 

6/17/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 6 of 6 

1 

j Work Order # 07 08 09 10 11 

' Collector's Sample # LE-3 120-22) LE-5(18-20) LE-5 (2-4) LE-4 (4-6) LE-4 (18-20) 
r 
1 Date Sampled 5/31/96 5/31/96 5/31/96 5/31/96 5/31/96 

1 Date Analyzed 6/7/96 6/11/96 6/7/96 6/7/96 6/11/96 

' Dilution Factor 1 10 10 1 10 

1,1,1,2-Tetrachloroethane 5 <5 <50 <50 <5 <50 
1 
i 1,1,2,2-Tetrachloroethane 5 <5 <50 <50 <5 <50 

Tetrachloroethene 5 <5 <50 <50 <5 <50 
1 
1 Toluene 5 <5 <50 <50 <5 <50 
1 

' 1 .^^Trichloroethane 5 <5 <50 <50 <5 <50 

j 1,1,2-T richlorpethane 5 <5 <50 <50 <5 <50 

iTrlchloroethene 5 <5 <50 <50 <5 <50 

' 1,2,3-Trichlprppropane 5 <5 <50 <50 <5 <50 

1 Vinyl Acetate 50 <50 <100 <100 <50 <100 

Vinyl Chloride 10 <10 <50 <50 <10 <50 

i Xylene (Total) 5 <5 <50 <50 <5 <50 

An^tical Review / Date: 



Project ID #: 

Project ID Name: 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/17/96 

PCB Page 1 of 1 

ANALYTICAL RESULTS 

Polychlorinated Biphenyls 

EPA Method 8080 

Reporting Limit: 1.0 

t WorltOrrfT# • 

01 LE-2 (4^6) 5/30/96 6/10/96 <1.0 

02 LE-2 (18-20) 5/30/96 6/10/96 <1.0 

03 VB-2 (20-22) 5/30/96 6/10/96 <1.0 

04 VB-2 (25-27) 5/30/96 6/10/96 <1.0 

05 LE-1 (2-4) 5/30/96 6/10/96 <1.0 

06 LE-1 (18-20) 5/30/96 6/10/96 <1.0 

/^ll^t ical Review / Date: 



-lune 19, 1996 

Mr. Jack Bedessem 
TriHydro Corporation 
920 Sheridan 

Laramie,WY 82070 

Re: SK Lab Project #96-136 
Project ID Name: Dolton, IL 

Dear Jack: 

Enclosed please find the analytical results for the sample received by SK Environmental 
Laboratory on 6/04/96. 

A formal Quality Control/Quality Assurance program is maintained by Safety-Kleen, which is 
designed to meet or exceed the EPA requirements. This information is available upon request. 

If you have any questions concerning this analysis, or if we can be of further assistance, please 
contact Rick Cook at 312-825-7351. 

Sincerely, 

Mark A. Hartwig ' 
Environmental Lab Manager 

MAH: 

Allan A. Manteuffel Technical Center 

P.O. Box 92050 
Elk Grove Village. IL 
60009-2050 

12555 W. Old Higgins .Rd. 
Elk Grove Village. IL 60007 
Telephone: 312/694-2700 
Fax: 312/825-7850 



Project ID #: 

Project ID Name: 

SK Lab Project 

Date Reported; 

32-08 

Doiton, IL 

96-136 

6/18/96 

ANALYTICAL RESULTS 

TCLP Metals 

Metals Page 1 of 1 

Work Order # 12 13 14 16 

Collector's Sample # LE-6 (4-6) LE-6 (18-20) VB-3 (32-34) VB-3 (36-38) 

Date Sampled 6/3/96 6/3/96 6/3/96 6/3/96 

Date Leached 6/4/96 6/4/96 6/4/96 6/4/96 

Date Analyzed (EPA Method 6010) 6/7/96 6/7/96 6/7/96 6/7/96 

Date Analyzed (EPA Method 7470) 6/11/96 6/11/96 6/11/96 6/11/96 i
i
 1 ePA Method «tion mg/L 

Barium 6010 0.05 0.651 0.945 0.923 1.028 

Cadmium 6010 0.05 <0.05 <0.05 <0.05 <0.05 

Lead 6010 0.4 <0.40 <0.40 <0.40 <0.40 

Mercury 7470 0.0008 <0.0008 <0.0008 <0.0008 <0.0008 

Analytical Review / Date: ////./-:'• ̂  i-// '//i' 



Project ID ff 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/18/96 

ANALYTICAL RESULTS 

Semi-Volatile Organios in Soil 

EPA Method 8270 

Semi-Volatiles Page 1 of 3 

Work Order # 12 13 14 15 16 

Collector's Sample # LE-6 (4-6) LE-6 (18-20) VB-3 (32-34) VB-3 (34-36) VB-3 (36-38) 

Date Sampled 6/3/96 6/3/96 6/3/96 6/3/96 6/3/96 

Date Extracted 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Analyzed 6/13/96 6/13/96 6/13/96 6/13/96 6/11/96 

Dilution Factor 1 1 1 1 1 

Anaiyr® 
c/afKa Concentration//g/Kg | 

Acenaphthene 660 <660 <660 <660 <660 <660 

Acenaphthylene 660 <660 <660 <660 <660 <660 

Anthracene 660 <660 <660 <660 <660 <660 

Benz(a)anthracene 660 <660 <660 <660 <660 <660 

|^po(b|fluoranthene 660 <660 <660 <660 <660 <660 

Benzo(k)fluoranthene 660 <660 <660 <660 <660 <660 

Benzoic Acid 3300 <3300 <3300 <3300 <3300 <3300 

Benzo(g,h,i)pervlene 660 <660 <660 <660 <660 <660 

Benzo(a)pyrene 660 <660 <660 <660 <660 <660 

Benzyl Alcohol 1300 < 1300 <1300 < 1300 <1300 <1300 

bis(2-Chloroethoxy)Methane 660 <660 <660 <660 <660 <660 

bis(2-Chloroethyl)'Ether 1850 <1850 <1850 <1850 <1850 <1850 

bis(2-Chloroisopjopyl) Ether 1600 <1600 <1600 <1600 <1600 <1600 

4-Bromophenyl-phenylether 660 <660 <660 <660 <660 <660 

Butylbenzylphthalate 660 <660 <660 1130 <660 <660 

4-Chloroaniline 1300 <1300 <1300 <1300 <1300 <1300 

4-Chloro-3-Methylphenol 1300 <1300 <1300 <1300 < 1 300 <1300 

2-Chloronaphthalene 1100 < n 00 <1100 <1100 <1100 <1100 

2-Chlorophenol 660 <660 <660 <660 <660 <660 

4:fii|[orophonyl-phenv:ether 660 <660 <660 <660 <660 <660 

Ct^sene 660 <660 <660 <660 <660 <660 

IDibenzfa.hlantliracer.e 660 <660 <660 <660 <660 <660 



Project ID #: 

Project ID Name; 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/18/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 2 of 3 

Work Order # 12 13 14 15 16 

Collector's Sample # LE-6 (4-6) LE-6 (18-20) VB-3 (32-34) VB-3 (34-36) VB-3 (36-38) 

Date Sampled 6/3/96 6/3/96 6/3/96 6/3/96 6/3/96 

Date Extracted 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Analyzed 6/13/96 6/13/96 6/13/96 6/13/96 6/11/96 

Dilution Factor 1 1 1 1 1 

Atialyt« //q/ka Concentration //g/Kg 

Dibenzofuran 660 <660 <660 <660 <660 <660 

1,2-Dichlorobenzene 660 <660 <660 <660 <660 <660 

1,3-Dichlorobenzene 660 <660 <660 <660 <660 <660 

1,4-Dichlorobenzene 660 <660 <660 <660 <660 <660 

^^-Dichlorobenzidine 1300 <1300 <1300 <1300 <1300 <1300 

2,4-Dichlorophenol 660 <660 <660 <660 <660 <660 

DIethylphthalate 660 <660 <660 <660 <660 <660 

2,4-Dlmethylphenol 660 <660 <660 <660 <660 <660 

Dimethylphthalate 660 <660 <660 <660 <660 <660 

4,6-Dinitro-2-Methylphenol 3300 < 3300 <3300 <3300 <3300 <3300 

2,4-Dinitrophenol 3300 <3300 <3300 <3300 <3300 < 3300 

2,4-Dinitrotoluene ' 660 <660 <660 <660 <660 <660 

2,6-Dinitrotoluene 850 <850 <850 <850 <850 <850 

pi-n-octyl phthalate 660 <660 <660 <660 <660 <660 

bis(2-ethylhexy.l)phthalate 11200 <11200 <11200 <11200 <11200 <11200 

Fluoranthene 660 <660 <660 <660 <660 <660 

Fluorene 660 <660 <660 <660 <660 <660 

Hexachlorobenzene 660 <660 <660 <660 <660 <660 

Hexachlorobutadiene 660 <660 <660 <660 <660 <660 

^l^chlorocyclopentadiene 660 <660 <660 <660 <660 <660 

Hexachloroethane 660 <660 <660 <660 <660 <660 

indenod ,2,3-cd)pyrene 660 <660 <660 <660 <660 <660 



Project ID U 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/18/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 3 of 3 

Work Order # 12 13 14 15 16 

Collector's Sample # LE-6 (4-6) LE-6 (18-20) VB-3 (32-34) VB-3 (34-36) VB-3 (36-38) 

Date Sampled 6/3/96 6/3/96 6/3/96 6/3/96 6/3/96 

Date Extracted 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Analyzed 6/13/96 6/13/96 6/13/96 6/13/96 6/11/96 

Dilution Factor 1 1 1 1 1 

Analvte Afiaiyte 

il
l 

Cc ncentrstion 

Isophorone 660 <660 <660 <660 <660 <660 

2-Methylnaphthalene 660 <660 <660 <660 <660 <660 

2^Methylphenol 660 <660 <660 <660 <660 <660 

4-Methylpheno| 660 <660 <660 <660 <660 <660 

^^hthalene . - • 660 <660 <660 <660 <660 <660 

2-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 

3-Nitroaniline 3300 <3300 <3300 <3300 <3300 < 3300 

Nitrobenzene 660 <660 <660 <660 <660 <660 

2-Nitrophenol 1350 <1350 <1350 <1350 <1350 <1350 

4-Nitrophenol 3300 <3300 <3300 <3300 <3300 <3300 

N-Nitrosodiphenylamine 660 <660 <660 <660 <660 <660 

N-Nitrpso-di-n-propyiamine 900 <900 <900 <900 <900 <900 

Pentachlorophenoi 3300 <3300 <3300 <3300 <3300 <3300 

Phenanthrene 660 <660 <660 <660 <660 <660 

Phenol 660 <660 <660 <660 <660 <660 -

Pyrene 660 <660 <660 <660 <660 <660 

Pyridine 2050 <2050 <2050 <2050 <2050 <2050 

1,2,4-Trichiorobenzene 660 <660 <660 <660 <660 <660 

2,4,5-Trichlorophenol 660 <660 <660 <660 <660 <660 

j^BP~'''richlorophenol 660 <660 <660 <660 <660 <660 

Analytical Review / Date: 



Project ID #: 32-08 

Project ID Name; Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/18/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 1 of 3 

Work Order # 12 13 14 15 16 

Collector's Sample # LE-6 (4-6) LE-6 (18-20) VB-3 (32-34) VB-3 (34-36) VB-3 (36-38) 

Date Sampled 6/3/96 6/3/96 6/3/96 6/3/96 6/3/96 

Date Analyzed 6/6/96 6/6/96 6/6/96 6/6/96 6/5/96 

Dilution Factor 1 1 10 10 1 

AnaJytft 
fiepari L.mrt 

uOKii 

: ii
i m

 

Acetone ICQ <100 <100 <100 <100 260 

Acetonitrile 100 <100 <100 <500 <500 <100 

Allyi Chloride 5 <5 <5 <50 <50 <5 

Benzene 5 <5 <5 <50 <50 <5 

Benzyl Chloride 100 <100 <100 <100 <100 <100 

BBCPodichloromethane 5 <5 <5 <50 <50 <5 

Bromoform 5 <5 <5 <50 <50 <5 

Bromomethane 10 <10 <10 <50 <50 <10 

2-Butanone 100 < 100 <100 <100 <100 <100 

Carbon Disulfide 100 <100 <100 <100 <100 <100 

Carbon Tetrachloride 5 <5 <5 <50 <50 <5 

Chlorobenzene 5 <5 <5 <50 <50 <5 

Chlorodibromomethane 5 <5 <5 <50 <50 <5 

Chloroethane 10 <10 <10 <50 <50 <10 

2-Chloroethyi vinyl ether 10 <10 <10 <50 <50 <10 

Chloroform 5 <5 <5 <50 <50 <5 

Chloromethane 10 <10 <10 <50 <50 <10 

1,2-Dibronno-3-chloropropane 100 <100 <100 <100 <100 <100 

1,2-Dibromoethane 5 <5 <5 <50 <50 <5 

Dibromomethane 5 <5 <5 <50 <50 <5 

1 ,^pichloro-2-butene 100 <100 <100 <100 <100 <100 

I^^Dichlorobenzene 5 <5 <5 <50 <50 <5 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/18/96 

ANALYTICAL RESULTS 

Volatile Organics In Soil 

EPA Method 8240 

Volatiles Page 2 of 3 

Work Order # 12 13 14 15 16 

Collector's Sample # LE-6 (4-6) LE-6 (18-20) VB-3 (32-34) VB-3 (34-36) VB-3 (36-38) 

Date Sampled 6/3/96 6/3/96 6/3/96 6/3/96 6/3/96 

Date Analyzed 6/6/96 6/6/96 6/6/96 6/6/96 6/5/96 

Dilution Factor 1 1 10 10 1 

Anatyte Concentratioe^g/Kfl | 

1,3-Dichlorobenzene 5 <5 <5 <50 <50 <5 

1,4-Dichlorobenzene 5 <5 <5 <50 <50 <5 

Dichiorodifluoromethane 5 <5 <5 <50 <50 <5 

1,1-Dichloroethane 5 <5 <5 <50 <50 <5 

1,2-Dichloroethane 5 <5 <5 <50 <50 <5 

^^ichlproethene 5 <5 <5 <50 <50 <5 

cis-1,2-Dichloroethene 5 <5 <5 <50 <50 <5 

trans-l ,2-Dichlproethene 5 <5 <5 <50 <50 <5 

1,2-pichloropropane 5 <5 <5 <50 <50 <5 

cis-1,3-Dichloropropene 5 <5 <5 <50 <50 <5 

trans-1,3-Dichloropropene 5 <5 <5 <50 <50 <5 

Ethylbenzene 5 <5 <5 <50 <50 <5 

Ethyl methacrylate 5 <5 <5 <50 <50 <5 

2-Hexanone 50 <50 <50 <100 <100 <50 

isobutyl Alcohol 1000 <1000 <1000 <10000 <10000 <1000 

Methacrylonitrile 100 <100 <100 <100 <100 <100 

Methylene Chloride 5 <5 <5 <50 <50 <5 

Methyl Iodide 5 <5 <5 <50 <50 <5 

Methyl methacrylate 50 <50 <50 <50 <50 <50 

4-Methyl-2-pentanone 50 <50 <50 66 <50 <50 

1 P^^chloroethane 10 <10 <10 <50 <50 <10 

'Styrene 5 <5 <5 <50 <50 <5 



Project ID #; 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/18/96 

Volatiles Page 3 of 3 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Work Order # 12 13 14 15 16 

Collector's Sample # LE-6 (4-6) LE-6 (18-20) VB-3 (32-34) VB-3 (34-36) VB-3 (36-38) 

Lltite Sampled 6/3/96 6/3/96 6/3/96 6/3/96 6/3/96 

Date Analyzed 6/6/96 6/6/96 6/6/96 6/6/96 6/5/96 

Dilution Factor 1 1 10 10 1 

\~ Analytft "•r™cr Ceecenttatian pgf 1 
1,1,1,2^Tetrachloroethane 5 <5 <5 <50. <50 <5 

1,1,2,2-Tetrachloroethane 5 <5 <5 <50 <50 <5 

Tetrachloroethene 5 <5 <5 <50 <50 <5 

Toluene 5 <5 <5 102 <50 28 

1,1,1 -T richloroethane 5 <5 <5 <50 <50 <5 

U^2-Trichlproethane 5 <5 <5 <50 <50 <5 

Trichloroethene 5 <5 <5 <50 <50 <5 

1,2,3-Trichlorpprppane 5 <5 <5 <50 <50 <5 

Vinyl Acetate 50 <50 <50 <100 <100 <50 

Vinyl Chloride 10 <10 <10 <50 <50 <10 

Xylene (Total) 5 <5 <5 <50 <50 <5 

Analytical Review / Date: //// /, , 
/ 

-/ 



June 24,1996 

Mr. Jack Bedessem 
TriHydro Corporation 
920 Sheridan 

Laramie,WY 82070 

Re: SK Lab Project #96-1360 
Project ID Name: Dolton, IL 

Dear Jack: 

Enclosed please find the analytical results for the sample received by SK Environmental 
Laboratory on 6/6/96. 

A formal Quality Control/Quality Assurance program is maintained by Safety-Kleen, which is 
designed to meet or exceed the EPA requirements. This information is available upon request. 

If you have any questions concerning this analysis, or if we can be of further assistance, please 
contact Rick Cook at 312-825-7351. 

Sincerely, 

Mark A. Hartwig 
Environmental Lab Manager 

MAH: 

Allan A. Manteuffel Technical Center 

P.O. Box 92050 
Elk Grove Village, IL 
60009-2050 

12555 W. OldHiggins Rd. 
Elk Grove Village. IL 60007 
Telephone: 312/694-2700 
Fax: 312/825-7850 



hToject lu ff: 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

TCLP Metals 

Metals Page 1 of 2 

Work Order # 17 18 19 20 21 22 

Collector's Sample it VB-9(22-24) VB-9(26-28) VB-6(20-22) VB-6(24-26) VB-4(22-24) VB-4(26-28) 

Date Sampled 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 

Date Leached 6/10/96 6/10/96 6/10/96 6/10/96 6/10/96 6/10/96 

Date Analyzed (EPA Method 6010) 6/14/96 6/14/96 6/14/96 6/14/96 6/14/96 6/14/96 

Date Analyzed (EPA Method 7470) 6/14/96 6/14/96 6/14/96 6/14/96 6/14/96 6/14/96 

[ Analyte Method Cencentt rtionn^ft. 

Barium 6010 0.05 0.947 0.760 0.319 0.832 0.820 0.542 

Cadmium 6010 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Lead 6010 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 

Mercury 7470 0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 

Work Order # 23 24 25 26 27 

Collector's Sample # LE-7(4-6) LE-7(18-20) MW-6(4-6) MW-6120-22) VB-8(30-32) 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Leached 6/10/96 6/10/96 6/10/96 6/10/96 6/10/96 

Date Analyzed (EPA Method 6010) 6/14/96 6/14/96 6/14/96 6/14/96 6/14/96 

Date Ajia^lyzed (EPA Method 7470) 6/14/96 6/14/96 6/14/96 6/14/96 6/14/96 

An^yt« 
Reporting Limit 

mo/L iiiiiii* II
I 

Barium 6010 0.05 1.133 0.817 0.540 0.717 0.751 

Cadmium 6010 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Lead 6010 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 

Mercury 7470 0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0,0008 

jjiytical Review / Date: 



Project ID #: 32-08 

Project ID Name; Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

TCLP Metals 

Metals Page 2 of 2 

Work Order # 28 29 30 31 32 

Collector's Sarnple # VB-8(34-36) XX-1 XX-2 XX-3 XX-4 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Leached 6/10/96 6/10/96 6/10/96 6/10/96 6/10/96 

Date Analyzed (EPA Method 6010) 6/14/96 6/14/96 6/14/96 6/14/96 6/14/96 

Date Analyzed (EPA Method 7470) 6/14/96 6/14/96 6/14/96 6/14/96 6/14/96 ::
W

 

EPA Method ma/J. c 

Barium 6010 0.05 0.682 0.719 0.760 0.810 0.383 

Cadmium 6010 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Lead 6010 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 

Mercury 7470 0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 

ilytical Review / Date: 



Project ID #: 

Project ID Name: 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/24/96 

Semi-Volatiles Page 1 of 9 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order # 17 18 19 20 21 22 

Collector's Sample # VB-9(22-24) VB-9(26-28) VB-6{20-22) VB-6(24-26) VB-4(22-24) VB-4(26-28) 

Date Sampled 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 

Date Extracted 6/13/96 6/13/96 6/15/96 6/1 5/96 6/15/96 6/15/96 

Date Analyzed 6/17/96 6/18/96 6/19/96 6/17/96 6/18/96 6/17/96 

Dilution Factor 1 1 1 1 1 1 11 • 1
 tfonji»/Ka 

Acenaphthene 660 <660 <660 <660 <660 <660 <660 

Acenaphthylene 660 <660 <660 <660 <660 <660 <660 

Anthracene 660 <660 <660 <660 <660 <660 <660 

8£P2(a)anthracene 660 <660 <660 <660 <660 <660 <660 

Wnzo(b)fluoranthene 660 <660 <660 <660 <660 <660 <660 

Benzolklfluoranthene 660 <660 <660 <660 <660 <660 <660 

Benzpjc Acid 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Benzo(g,h,j)perylene 660 <660 <660 <660 <660 <660 <660 

Be_n^(a)pyrene 660 <660 <660 <660 <660 <660 <660 

Benzyl Alcohol 1 300 < 1300 <1300 <1300 <1300 <1300 <1300 

bis(2-ChloroethoxY)Methane 660 <660 <660 <660 <660 <660 <660 

bis(2-Chloroethyl)Ether 1B50 <1850 <1850 <1850 <1850 <1850 <1850 

bis(2-Chloroisopropvl) Ether 1600 <1600 <1600 <1600 <1600 <1600 <1600 

4-Bromophenyl-phenvlether 660 <660 <660 <660 <660 <660 <660 

Butylbenzylphthalate 660 <660 <660 <660 <660 <660 <660 

4-Chloroaniline 1300 <1300 <1300 <1300 <1300 <1300 <1300 

4-Chloro-3-Methvlphenol 1300 <1300 <1300 <1300 <1300 <1300 <1300 

2-Chloronaphthalene 1100 < 1 TOO <1100 <1100 <1100 <1100 < 1100 

2-Chlprophenol 660 <660 <660 <660 <660 <660 <660 

Hlhlorophenyl-phenylether 660 <660 <660 <660 <660 <660 <660 

Chrysene 660 <660 <660 <660 <660 <660 <660 

Dibenz(a,h)anthracene 660 <660 <660 <660 <660 <660 <660 



Project ID #: 

Project ID Name: 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/24/96 

Semi-Volatiles Page 2 of 9 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order # 17 18 19 20 21 22 

Collector's Sample # VB-9(22-24) VB-9(26-28) VBT6(20-22) VB-6(24-26) VB-4(22-24) VB-4(26-28) 

Date Sampled 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 

Date Extracted 6/13/96 6/13/96 6/15/96 6/15/96 6/1 5/96 6/15/96 

Date Analyzed 6/17/96 6/18/96 6/19/96 6/17/96 6/18/96 6/17/96 

Dilution Factor L l 1 1 1 1 1 

Analyte 
fl^orxtng Umit 

wo/Ko Conc«ntralian jug/Kg 

Dlbenzofuran 660 <660 <660 <660 <660 <660 <660 

1,2-Dichlorpbenzene 660 <660 <660 <660 <660 <660 <660 

1,3-Dichlorobenzene 660 <660 <660 <660 <660 <660 <660 

^^Dichlorobenzene 660 <660 <660 <660 <660 <660 <660 

^^'-Dichlorobenzidine 1300 <1300 <1300 <1300 <1300 <1300 <1300 

2,4-Dichlprophenol 660 <660 <660 <660 <660 <660 <660 

Diethylphthalate 660 <660 <660 <660 <660 <660 <660 

2,4-Dimethylphenpl 660 <660 <660 <660 <660 <660 <660 

Dimethylphthalate 660 <660 <660 <660 <660 <660 <660 

4,6-Dimtro-2-Methylphenpl 3300 <3300 <3300 < 3300 <3300 <3300 <3300 

2,4-Dinitrophenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

2,4-Dinitrotoluene 660 <660 <660 <660 <660 <660 <660 

2,6-Dinitrotoluene 850 <850 <850 <850 <850 <850 <850 

Di-n-octyl phthalate 660 <660 <660 <660 <660 <660 <660 

bis(2-ethylhexyl)phthalate 11200 <11200 <11200 <11200 <11200 <11200 <11200 

Fluoranthene 660 <660 <660 <660 <660 <660 <660 

Fiuorene 660 <660 <660 <660 <660 <660 <660 

Hexachiorobenzene 660 <660 <660 <660 <660 <660 <660 

lifijcachlorobutadiene 660 <660 <660 <660 <660 <660 <660 

^Wachlorocyelppentadiene 660 <660 <660 <660 <660 <660 <660 

Hexachloroethane 660 <660 <660 <660 <660 <660 <660 

Indenod ,2,3-cd)PYrene 660 <660 <660 <660 <660 <660 <660 



Project ID #: 

Project ID Name: 

SK Lab Project 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/24/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 3 of 9 

Work Order # 17 18 1? 20 21 22 

Collector's Sample U VB-9(22-24) VB-9(26-28) VB-6(20-22) VB-6(24-26) VB-4(22-24) VB-4(26-28) 

Date Sampled 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 

Date Extracted 6/13/96 6/13/96 6/15/96 6/15/96 6/15/96 6/15/96 

Date Analyzed 6/17/96 6/18/96 6/19/96 6/17/96 6/18/96 6/17/96 

Dilution Factor 1 1 1 1 1 1 

11 
isophorone 660 <660 <660 <660 <660 <660 <660 

2-Methylnaphthalene 660 <660 <660 <660 <660 <660 <660 

2-Methylphenpl 660 <660 <660 <660 <660 <660 <660 

JiUethyipheno! 660 <660 <660 <660 <660 <660 <660 

Naphthalene 660 <660 <660 <660 <660 <660 <660 

2-Nitroanillne 3300 <3300 <3300 <3300 <3300 <3300 <3300 

3-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Nitrobenzene 660 <660 <660 <660 <660 <660 <660 

2-Nitrophenoi 1350 <1350 <1350 <1350 <1350 <1350 <1350 

4-Nitrpphenoi 3300 <3300 <3300 <3300 <3300 <3300 <3300 ' 

N-Nitrosodiphenylamine 660 <660 <660 <660 <660 <660 <660 

N-Nltroso-di-n^propylamlne 900 <900 <900 <900 <900 <900 <900 

Pentachlorophenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Phenanthrene 660 <660 <660 <660 <660 <660 <660 

Phenol 660 <660 <660 <660 <660 <660 <660 

Pyrene 660 <660 <660 <660 <660 <660 <660 

Pyridine 2050 <2050 <2050 <2050 < 2050 <2050 <2050 

1,2,4-Trichlorobenzene 660 <660 <660 <660 <660 <660 <660 

^A,5-Trichlorophenbl 660 <660 <660 <660 < 660 <660 <660 

^^,6-Trichlorophenol 660 <660 <660 <660 <660 <660 <660 

Analytical Review / Date: 



Project ID U 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/24/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 4 of 9 

Work Order # 23 24 25 26 27 28 

Collector's Sample # LE-7(4-6) LE-7(18-20) MW-6(4-6) MW-6120-22) VB-8(30-32) VB-8(34-36) 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Extracted 6/15/96 6/15/96 6/15/96 6/15/96 6/15/96 6/15/96 

Date Analyzed 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 

Dilution Factor 1 1 1 1 1 1 

1 Analyte , il
l 

II
I 

Acenaphthene 660 <660 <660 <660 <660 <660 <660 

Acenaphthylene 660 <660 <660 <660 <660 <660 <660 

Anthracene 660 <660 <660 <660 <660 <660 <660 

•^nz(a)anthracene 660 <660 <660 <660 <660 <660 <660 

Benzo(b)fluoranthene 660 <660 <660 <660 <660 <660 <660 

Benzo(k)fluoranthene 660 <660 <660 <660 <660 <660 <660 

Benzoic Acid 3300 <3300 <3300 <3300 <3300 <33Q0 <3300 

Benzp(g,h,i)perylene 660 <660 <660 <660 <660 <660 <660 

Benzolalpyrene 660 <660 <660 <660 <660 <660 <660 

Benzyl Alcohol 1300 <1300 <1300 <1300 <1300 <1300 <1300 

bis(2-Chloroethoxy) Methane 660 <660 <660 <660 <660 <660 <660 

bis(2-Chloroethyl) Ether 1850 <1850 <1850 <1850 <1850 <1850 <1850 

bis(2-Chioroisopropyl) Ether 1600 <1600 <1600 <1600 <1600 <1600 <1600 

4-Bromophenyl-phenylether 660 <660 <660 <660 <660 <660 <660 

Butylbenzylphthalate 660 <660 <660 <660 <660 <660 <660 

4-Chloroaniline 1300 <1300 <1300 <1300 <1300 <1300 <1300 

4-Chloro-3-Methylphenol 1300 <1300 <1300 <1300 <1300 <1300 <1300 

2-Chlpronaphthalene 1100 <1100 <1100 <1100 <1100 <1100 <1100 

i ̂Chlorophenpl 660 <660 <660 <660 <660 <660 <660 

^Chlorophenyl-phenylether 660 <660 <660 <660 <660 <660 <660 

Chrysene 660 <660 <660 <660 <660 <660 <660 

Dibenz(a,h)anthracene 660 <660 <660 <660 <660 <660 <660 



Project ID #: 

Project ID Name: 

SK Lab Project 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/24/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 5 of 9 

Work Order U 23 24 25 26 27 28 

Collector's Sample # LE-7(4-6) LE-7(18-20) MW-6(4-6) MW-6(20-22) VB-8(30-32) VB-8(34-36) 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Extracted 6/15/96 6/15/96 6/15/96 6/1 5/96 6/15/96 6/15/96 

Date Analyzed 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 

Dilution Factor 1 1 1 1 1 1 

Analvte Cdncerrtra tinn ufl/Ka 
: ' 

Dibenzofuran 660 <660 <660 <660 <660 <660 <660 

1,2-Dichlorobenzene 660 <660 <660 <660 <660 <660 <660 

1,3-Dichlorobenzene 660 <660 <660 <660 <660 <660 <660 

^^Dichlorobenzene 660 <660 <660 <660 <660 <660 <660 

3,3'-Dichlorobenzidine 1300 <1300 <1300 <1300 <1300 <1300 <1300 

2,4-Dlchlorophenol 660 <660 <660 <660 <660 <660 <660 

Diethylphthalate 660 <660 <660 <660 <660 <660 <660 

2,4-Dimethylphenol 660 <660 <660 <660 <660 <660 <660 

Dirnethylphthalate . 660 <660 <660 <660 <660 <660 <660 

4,6-Dinitro-2-Methylphenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

2,4-pinitrgphenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

2,4-Dinitrotoluene 660 <660 <660 <660 <660 <660 <660 

2,6-Dinitrotoiuene 850 <850 <850 <850 <850 <850 <850 

Pi-n-octyl phthalate 660 <660 <660 <660 <660 <660 <660 

bis(2-ethylhexyl)phthalate 11200 <11200 <11200 <11200 <11200 <11200 <11200 

Fluoranthene 660 <660 <660 <660 <660 <660 <660 

Fluorene 660 <660 <660 <66p <660 <660 <660 

Hexachlorobenzene 660 <660 <660 <660 <660 <660 <660 

J^^achlorpbutadiene 660 <660 <660 <660 <660 <660 <660 

Hexachlorocyclopentadiene 660 <660 <660 <660 <660 <660 <660 

Hexachloroethane 660 <660 <660 <660 <660 <660 <660 

Indenod ,2,3-cd)pyrene 660 <660 <660 <660 <660 <660 <660 



Project ID #: 

Project ID Name: 

SK Lab Project it-. 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/24/96 

Semi-Volatiles Page 6 of 9 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order # 23 24 25 26 27 28 

Collectpr's Sampje # LE-7(4-6) LE-7{18-20) MW-6(4-6) MW-6(20-22) VB-8(30-32) VB-8(34-36) 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Extracted 6/15/96 6/15/96 6/1 5/96 6/15/96 6/15/96 6/15/96 

Date Analyzed 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 

Dilution Factor 1 1 1 1 1 1 

Analyte 
Haport.asum« 

ira/Ko ' ' Candeijtraiiiart 

Isophorone 660 <660 <660 <660 <660 <660 <660 

2-Methylnaphthalene 660 <660 <660 <660 <660 <660 <660 

2-Methylphenol 660 <660 <660 <660 <660 <660 <660 

, ||Methyiphenol 660 <660 <660 <660 <660 <660 <660 

^phthalene 660 <660 <660 <660 <660 <660 <660 

2-Nitroaniline 3300 <3300 <3300 <3300 <3300 <33Q0 <3300 

3-Nitroaniiine 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Nitrobenzene 660 <660 <660 <660 <660 <660 <660 

2-Nitrophenol 1350 <1350 <1350 <1350 <1350 <1350 <1350 

4-Nitrpphenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

N-Nitrosodiphenylamine 660 <660 <660 <660 <660 <660 <660 

N-Nitroso-di-n-propyiamine 900 <900 <900 <900 <900 <900 <900 

Pentachioropheno! 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Phenanthrene 660 <660 <660 <660 <660 <660 <660 

Phenol 660 <660 <660 <660 <660 <660 <660 

Pyrene 660 <660 <660 <660 <660 <660 <660 

Pyridine 2050 <2050 <2050 <2050 <2050 <2050 <2050 

1,2,4-Trichlorobenzene 660 <660 <660 <660 <660 <660 <660 

i^,5-Trichlorophenol 660 <660 <660 <660 <660 <660 <660 

1^4,6-Trichiorophenoi 660 <660 <660 <660 <660 <660 <660 

;7 

Analytical Review / Date: 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/24/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 7 of 9 

Work Order # 29 30 31 32 

Collector's Sample # XX-1 XX-2 XX-3 XX-4 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 

Date Extracted 6/15/96 6/15/96 6/15/96 6/15/96 

Date Analyzed 6/17/96 6/17/96 6/17/96 6/17/96 

Dilution Factor 1 1 1 1 

Analvte iiiiiiiiissiwi 

Aeenaphthene 660 <660 <660 <660 <660 

Acenaphthylene 660 <660 <660 <660 <660 

Anthracene 660 <660 <660 <660 <660 

,B^z(3)anthracene 660 <660 <660 <660 <660 

^mzolblfluoranthene 660 <660 <660 <660 <660 

Benzplk)fluoranthene 660 <660 <660 <660 <660 

Benzoic Acid 3300 < 3300 <3300 <3300 <3300 

Benzo(g,h,i)perylene 660 <660 <660 <660 <660 

Benzo(a)pyrene 660 <660 <660 <660 <660 

Benzyl Alcohol 1300 <1300 <1300 <1300 <1300 

bis(2-Chlprpethpxy)Methane 660 <660 <660 <660 <660 

bis(2-Chloroethyl) Ether 1850 <1850 <1850 <1850 <1850 

bis(2-Chloroisopropyl) Ether 1600 <1600 <1600 <1600 <1600 

4-Bromophenyl^phenylether 660 <660 <660 <660 <660 

Butylbenzylphthalate 660 <660 <660 <660 <660 

4-Chloroaniline 1300 <1300 <1300 <1300 <1300 

4-Chloro,-3-Methylphenol 1300 <1300 <1300 <1300 <1300 

2-Chloronaphthaiene 1100 <1100 <1100 <1100 <1100 

2-Chlorophenol 660 <660 <660 <660 <660 

^Jlilorophenyl-phenyiether 660 <660 <660 <660 <660 

Chrysene 660 <660 <660 <660 <660 

Dibenzl a, h) anthracene 660 <660 <660 <660 <660 



Project ID tf 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Doiton, IL 

96-136 

6/24/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 8 of 9 

Work Order # 29 30 31 32 

Collector's Sample # XX-1 XX-2 XX-3 XX-4 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 

Date Extracted 6/15/96 6/15/96 ^ 6/15/96 6/15/96 

Date Analyzed 6/17/96 6/17/96 6/17/96 6/17/96 

Dilution Factor 1 1 1 1 

1 Mepartingumit 
Cancan^tion j/g/Xg / 

Dibenzofuran 660 <660 <660 <660 <660 

1,2-Dichlorobenzene 660 <660 <660 <660 <660 

1,3-Dichlorobenzene 660 <660 <660 <660 <660 

1^-Dichlorobenzene 660 <660 <660 <660 <660 

^^-Dichlorobenzidine 1300 <1300 <1300 <1300 <1300 

2,4-DichIdrpphenol 660 <660 <660 <660 <660 

Diethylphthalate 660 <660 <660 <660 <660 

2,4-Dimethylphenol 660 <660 <660 <660 <660 

Dimethyiphthalate 660 <660 <660 <660 <660 

4,6-Pinitro-2-Methylphenol 3300 <3300 <3300 <3300 <3300 

2,4-Dinitrophenol 3300 <3300 <3300 <3300 <3300 

2,4-Dinitrotoluene 660 <660 <660 <660 <660 

2,6-Pinitrotoluene 850 <850 <850 <850 <850 

Pi-n-octyl phthalate 660 <660 <660 <660 <660 

bis(2-ethylhexyl)phthalate 11200 <11200 <11200 <11200 <11200 

Fluoranthene 660 <660 <660 <660 <660 

Fluorene 660 <660 <660 <660 <660 

Hexachiorobenzene 660 <660 <660 <660 <660 

Hexachiorobutadiene 660 <660 <660 <660 <660 

^J^chlorocyclopentadiene 660 <660 <660 <660 <660 

Hexachloroethane 660 <660 <660 <660 <660 

Indenod ,2,3-cd)pyrene 660 <660 <660 <660 <660 



Project ID #: 

Project ID Name: 

SK Lab Project 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/24/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 9 of 9 

Work Order # 29 30 31 32 

Collector's Sample # XX-1 XX-2 XX-3 XX-4 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 

Date Extracted 6/15/96 6/15/96 6/15/96 6/15/96 

Date Analyzed 6/17/96 6/17/96 6/17/96 6/17/96 

Dilution Factor 1 1 1 1 

[ Analyte ^ CoiicentiBtiBR//g/Kg 1 
Isophorone 660 <660 <660 <660 <660 

2-Methylnaphthalene 660 <660 <660 <660 <660 

2-Methylphenpl 660 <660 <660 <660 <660 

^^ethylphenol 660 <660 <660 <660 <660 

Wphthalene 660 <660 <660 <660 <660 

2-Nitroahiline 3300 <3300 <3300 <3300 <3300 

3-Nitroaniline 3300 <3300 <3300 <3300 <3300 

Nitrobenzene 660 <660 <660 <660 <660 

2-Nitrpphenol 1350 <1350 <1350 <1350 <1350 

4-Nitrophenol 3300 <3300 <3300 <3300 <3300 

N-Nitrosodiphenylamine 660 <660 <660 <660 <660 

N-Nitroso-di-n-propylamine 900 <900 <900 <900 <900 

Pentachlorophenol 3300 <3300 <3300 <3300 <3300 

Phenanthrene 660 <660 <660 <660 <660 

Phenol 660 <660 <660 <660 <660 

Pyrene 660 <660 <660 <660 <660 

Pyridine 2050 <2050 <2050 <2050 <2050 

1,2,4-Trichlorobenzene 660 <660 <660 <660 <660 

2,4,5-Trichlorophenol 660 <660 <660 <660 <660 

1^^,6-Trichlorophenol 660 <660 <660 <660 <660 

Analytical Review / Date: 



Project ID #: 32-08 

Project ID Name; Dolton, IL 

SK Lab Project/If; 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

Volatile Organics In Soil 

EPA Method 8240 

Volatiles Page 1 of 9 

Work Order # 17 18 19 20 21 22 

Collector's Sample # VB-9(22-24) VB-9(26-28) VB-6{20-22) VB-6(24-26) VB-4(22-24) VB-4(26-28) 

Date Sampled 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 

Date Analyzed 6/13/96 6/14/96 6/14/96 6/13/96 6/13/96 6/14/96 

Dilution Factor 10 50 50 10 10 50 

II
I 

Concntra 

Acetone 100 <100 <1000 <1000 <100 <100 <1000 

Acetpnitrile 100 <500 <2500 <2500 <500 <500 <2500 

Ally! Chloride 5 <50 <250 <250 <50 <50 <250 

Benzene 5 <50 <250 <250 <50 <50 <250 

££nzyl Chloride 100 <100 <1000 <1000 <100 <100 <1000 

Iromodichloromethane 5 <50 <250 <250 <50 <50 <250 

Bromoform 5 <50 <250 <250 <50 <50 <250 

Bromomethane 10 <50 <250 <250 <50 <50 <250 

2-Butanone 100 <100 <1000 <1000 <100 <100 <1000 

Carbon Disulfide 1Q0 <100 <1000 <1000 <100 <100 <1000 

Carbon Tetrachloride 5 <50 <250 <250 <50 <50 <250 

Chlorobenzene 5 <50 <250 <250 <50 <50 <250 

Chlorodibromomethane 5 <50 <250 <250 <50 <50 <250 

Chloroethane 10 <50 <250 <250 <50 <50 <250 

2-Chlproethyl vinyl ether 10 <50 <250 <250 <50 <50 <250 

Chloroform 5 <50 <250 <250 <50 <50 <250 

Chloromethane 10 <50 <250 <250 <50 <50 <250 

1,2-Dibromo-3-chloropropane 100 <100 <1000 <1000 <100 <100 <1000 

1,2-Dibromoethane 5 <50 <250 <250 <50 <50 <250 

Dibromomethane 5 <50 <250 <250 <50 <50 <250 

BP-Dichloro-2-butene 100 <100 <1000 <1000 <100 <100 <1000 

1,2-Dichloroben2ene 5 <50 <250 <250 <50 <50 <250 



Project ID #; 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 2 of 9 

Work Order # 17 18 19 20 21 22 

Collector's Sample # VB-9(22-24) VB-9(26-28) VB-6(20-22) VB-6{24-26) VB-4(22-24) VB-4(26-28) 

Date Sampled 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 

Date Analyzed 6/13/96 6/14/96 6/14/96 6/13/96 6/13/96 6/14/96 

Dilution Factor 10 50 50 10 10 50 

Anriyte 

1,3-Dichlorobenzene 5 <50 <250 <250 <50 <50 <250 

1,4-Dichlorobenzene 5 <50 <250 <250 <50 <50 <250 

Dichlorodifluoromethane 5 <50 <250 <250 <50 <50 <250 

1,1-Dichloroethane 5 <50 <250 <250 <50 <50 <250 

^ fl^^Dichloroethane 5 <50 <250 <250 <50 <50 <250 
w 
1,1-Dichloroethene 5 <50 <250 <250 <50 <50 <250 

cis-1,2-Dichloroethene 5 <50 <250 <250 <50 <50 <250 

trans-1,2-Dichloroethene 5 <50 <250 <250 <50 <50 <250 

1,2-Pichloropropane 5 <50 <250 <250 <50 <50 <250 

cis-1,3-Dichloropropene 5 <50 <250 <250 <50 <50 <250 

traris-1,3-Dichloropropene 5 <50 <250 <250 <50 <50 <250 

Ethylbenzene 5 <50 <250 <250 <50 <50 <250 

Ethyl methacrylate 5 <50 <250 <250 <50 <50 <250 

2-Hexanone 50 <100 <500 <500 <100 <100 <500 

Isobutyl Alcohol 1000 <10000 < 50000 < 50000 <10000 <10000 < 50000 

Methacrylonitrile 100 <100 <1000 <1000 <100 <100 <1000 

Methylene Chloride 5 <50 <250 <250 <50 <50 <250 

Methyl Iodide 5 <50 <250 <250 <50 <50 <250 

Methyl methacrylate 50 <50 <250 <250 <50 <50 <250 

4ilflethyl-2-pentanone 50 <50 <500 <500 <50 <50 <500 

TCntachloroethane 10 <50 <250 <250 <50 <50 <250 

Siyrene 5 <50 <250 <250 <50 <50 <250 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #; 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

Volatile Organlcs in Soil 

EPA Method 8240 

Volatiles Page 3 of 9 

Work Order # 17 18 19 20 21 22 

Collector's Sample # VB-9(22-24) VB-9(26-28) VB-6(20-22) VB-6(24-26) VB-4(22-24) VB-4(26-28) 

Date Sampled 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 6/4/96 

Date Analyzed 6/13/96 6/14/96 6/14/96 6/13/96 6/13/96 6/14/96 

Dilution Factor 10 50 50 10 10 50 

Analyte' 

1,1,1,2-T etrachloroethane 5 <50 <250 <250 <50 <50 <250 

1,1,2,2-Tetrachloroethane 5 <50 <250 <250 <50 <50 <250 

Tetrachloroethene 5 <50 <250 <250 <50 <50 <250 

Toluene 5 <50 <250 <250 <50 <50 <250 

^^1-Trichloroethane 5 <50 <250 <250 <50 <50 <250 

1,1,2-Trichloroethane 5 <50 <250 <250 <50 <50 <250 

Trichioroethene 5 <50 <250 <250 <50 <50 <250 

1,2,3-Trichl6roprppane 5 <50 <250 <250 <50 <50 <250 

Vinyl Acetate 50 <100 <500 <500 <100 <100 <500 

Vinyl Chjorlde 10 <50 <250 <250 <50 <50 <250 

Xylene (Total) 5 <50 <250 <250 <50 <50 <250 

nalytical Review / Date: 



Project ID #: 32-08 

Project ID Name; Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 4 of 9 

Work Order # 23 24 25 26 27 28 

Collector's Sample # LE-7(4-6) LE-7(18-20) MW-6{4-6) MW-6(20-22) VB-8(30-32) VB-8(34-36) 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed 6/14/96 6/14/96 6/T3/96 6/14/96 6/14/96 6/13/96 

D ilution Factor 5 10 10 10 10 10 

Acetone 100 <100 <100 <100 <100 <100 <100 

Acetonitrile 100 <250 <500 <500 <500 <500 <500 

Allyl Chloride 5 <25 <50 <50 <50 <50 <50 

Benzene 5 <25 <50 <50 <50 <50 <50 

l^^yl Chloride - 100 <100 <100 <100 <100 <100 <100 

Bromodichloromethane 5 <25 <50 <50 <50 <50 <50 

Bromoform 5 <25 <50 <50 <50 <50 <50 

Bromomethane 10 <25 <50 <50 <50 <50 <50 

2-Butanone 100 <100 <100 <100 <100 <100 <100 

Carbon Disulfide 100 <100 <100 <100 <100 <100 <100 

Carbon Tetrachloride 5 <25 <50 <50 <50 <50 <50 

Chlorobenzene 5 <25 <50 <50 <50 <50 <50 

Chlorodibromomethane 5 <25 <50 <50 <50 <50 <50 

Chloroethane 10 <25 <50 <50 <50 <50 <50 

2-Chloroethyl vinyl ether 10 <25 <50 <50 <50 <50 <50 

Chloroform 5 <25 <50 <50 <50 <50 <50 

Chloromethane 10 <25 <50 <50 <50 <50 <50 

1,2-Dibromo-3-chloropropane 100 <100 <100 <100 <100 <100 <100 

1,2-Dibromoethane 5 <25 <50 <50 <50 <50 <50 

j^^omomethane 5 <25 <50 <50 <50 <50 <50 

1,4-Dichloro-2-butene 100 <100 <100 <100 <100 <100 <100 

1,2-Dichlorobenzene 5 <25 <50 <50 <50 <50 . <50 



Project ID #; 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 5 of 9 

Work Order # 23 24 25 26 27 28 

Collector's Sample # LE-7(4-6) LE-7{18-20) MW-6(4-6) MW-6(20-22) VB-8(30-32) VB-8(34-36) 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed 6/14/96 6/14/96 6/13/96 6/14/96 6/14/96 6/13/96 

Dilution Factor 5 10 10 10 10 10 

Anrfylfi ""Si""' Cwicentr# 

1,3-Dichlorobenzene 5 <25 <50 <50 <50 <50 <50 

1,4-Dichlofobenzene 5 <25 <50 <50 <50 <50 <50 

DIchlorodifluoromethane 5 <25 <50 <50 <50 <50 <50 

1,1-Dichloroethane 5 <25 <50 <50 <50 <50 <50 

^^Dichlorpethane 5 <25 <50 <50 <50 <50 <50 

1,1-Dichloroethene 5 <25 <50 <50 <50 <50 <50 

cis-1,2-Dichlprpethene 5 <25 <50 <50 <50 <50 <50 

trans-1,2-Dichloroethene 5 <25 <50 <50 <50 <50 <50 

1,2-pichlpropropane 5 <25 <50 <50 <50 <50 <50 

cis-1,3-Dichloropropene 5 <25 <50 <50 <50 <50 <50 

trans-1,3-Dichlproprppene 5 <25 <50 <50 <50 <50 <50 

Ethylbenzene 5 <25 <50 <50 <50 <50 <50 

Ethyl methacrylate 5 <25 <50 <50 <50 <50 <50 

2-Hexanone 50 <50 <100 <100 <100 <100 <100 

Isobutyl Alcohol 1000 <5000 <10000 <10000 <10000 <10000 <10000 

Methacrylpnitrile 100 <100 <100 <100 <100 <100 <100 

Methylene Chloride 5 <25 <50 <50 <50 <50 <50 

Methyl iodide 5 <25 <50 <50 <50 <50 <50 

Methyl methacrylate 50 <25 <50 <50 <50 <50 <50 

^yethyl-2-pentanone 50 <50 <50 <50 <50 <50 <50 

Pentachloroethane 10 <25 <50 <50 <50 <50 <50 

Styrene 5 <25 <50 <50 <50 <50 <50 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

Volatile Organics In Soil 

EPA Method 8240 

Volatiles Page 6 of 9 

Work Order # 23 24 25 26 27 28 

Collector's Sample # LE-7(4-6) LE-7( 18-20) MW-6(4-6) MW-6{20-22) VB-8(30-32) VB-8(34-36) 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 6/5/96 

Date Analyzed 6/14/96 6/14/96 Q/13/96 6/14/96 6/14/96 6/13/96 

Dilution Factor 5 10 10 10 10 10 

Anafyta 

1,1,1,2-Tetrachloroethane 5 <25 <50 <50 <50 <50 <50 

1,1,2,2-Tetrachloroethane 5 <25 <50 <50 <50 <50 <50 

Tetrachloroethene 5 <25 <50 <50 <50 <50 <50 

Toluene 5 <25 <50 <50 <50 118 <50 

jSHl-TrichlproeTha_ne 5 <25 <50 <50 <50 <50 <50 

1,1,2-Trichloroethane 5 <25 <50 <50 <50 <50 <50 

Trichloroethene 5 <25 <50 <50 <50 <50 <50 

1,2,3-Trichloropropane 5 <25 <50 <50 <50 <50 <50 

yihVj Acetate 50 <50 <100 <100 <100 <100 <100 

Vinyl Chloride 10 <25 <50 <50 <50 <50 <50_ 

Xylene (Total) 5 <25 <50 <50 <50 <50 <50 

Analytical Review / Date: 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 7 of 9 

Work Order # 29 30 31 32 33 34 

Collector's Sample # XX-1 XX-2 XX-3 XX-4 Trip Blank A Trip Blank B 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/4/96 6/4/96 

Date Analyzed 6/14/96 6/15/96 6/15/96 6/15/96 6/14/96 6/14/96 

Dilution Factor 10 10 10 10 1 1 

1 Anslyta W
: 

' ^ ; 

Acetone 100 <100 <100 < 100 <100 <100 <100 

Acetonitrile 100 <500 <500 <500 <500 <100 <100 

Ally! Chloride 5 <50 <50 <50 <50 <5 <5 

Benzene 5 <50 <50 <50 <50 <5 <5 

fiAQzyl Chloride 100 <100 <100 <100 <100 <100 <100 

^romodichloromethane 5 <50 <50 <50 <50 <5 <5 _ 

Bromoform 5 <50 <50 <50 <50 <5 <5 

Bromomethane 10 <50 <50 <50 <50 <10 <10 . 

2-Butanone 100 <100 <100 <100 <100 <100 <100 

Carbon Disulfide 1Q0 <100 <100 <100 <100 <100 <100 

Carbon Tetrachloride 5 <50 <50 <50 <50 <5 <5 

Chlorobenzene 5 <50 <50 <50 <50 <5 <5 

Chlorodibromomethane 5 <50 <50 <50 <50 <5 <5 

Chloroethane 10 <50 <50 <50 <50 <10 <10 

2-Chloroethyl vinyl ether 10 <50 <50 <50 <50 <10 <10 

Chloroform 5 <50 <50 <50 <50 <5 <5 

Chloromethane 10 <50 <50 <50 <50 <10 <10 

1,2-Dibromo-3-chloropropane 100 <100 <100 <100 <100 <100 < 100 

1,2-Dibrpmoethane 5 <50 <50 <50 <50 <5 <5 

Qifcromomethane 5 <50 <50 <50 <50 <5 <5 

^^-Dichloro-2-butene 100 <100 <100 <100 <100 <100 <100 

1,2-Dichlorobenzene 5 <50 <50 <50 <50 <5 <5 



Project ID 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 8 of 9 

Work Order # 29 30 31 32 33 34 

Collector's Sarnple tt XX-1 XX-2 XX-3 XX-4 Trip Blank A Trip Blank B 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/4/96 6/4/96 

Date Analyzed 6/14/96 6/15/96 6/15/96 6/15/96 6/14/96 6/14/96 

Dilution Factor 10 10 10 10 1 1 
: i 

iiiiiiiiiii -

1,3-Dichlorobenzene 5 <50 <50 <50 <50 <5 <5 

1,4-Dlchlorobenzene 5 <50 <50 <50 <50 <5 <5 

Dichlorodifluoromethane 5 <50 <50 <50 <50 <5 <5 

1,1-Dichloroethane 5 <50 <50 <50 <50 <5 <5 

^ppichioroethane 5 <50 <50 <50 <50 <5 <5 

1,1-Dichloroethene 5 <50 <50 <50 <50 <5 <5 

cis-1,2-Dichloroethene 5 <50 <50 <50 <50 <5 <5 

trans-1,2-Dichloroethene 5 <50 <50 <50 <50 <5 <5 

1,2-Dichlorppropane 5 <50 <50 <50 <50 <5 <5 

cls-1,3-Dichioropropene 5 <50 <50 <50 <50 <5 <5 

trans-1,3-pichlpropropene 5 <50 <50 <50 <50 <5 <5 

Ethylbenzene 5 <50 <50 <50 <50 <5 <5 

Ethyl methacrylate 5 <50 <50 <50 <50 <5 <5 

2-Hexanone 50 <100 <100 <100 <100 <50 <50 

Isobutyl Alcohol 1000 <10000 <10000 <10000 <10000 <1000 <1000 

Methacrylonitrile 100 <100 <100 <100 <100 <100 <100 

Methylene Chloride 5 <50 <50 <50 <50 <5 <5 

Methyl Iodide 5 <50 <50 <50 <50 <5 <5 

Methyl methacrylate 50 <50 <50 <50 <50 <50 <50 

|J|pthyl-2-pentanone 50 <50 <50 <50 <50 <50 <50 

Pentachloroethane 10 <50 <50 <50 <50 <10 <10 

Styrene 5 <50 <50 <50 <50 <5 <5 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/24/96 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 9 of 9 

Work Order # 29 30 31 32 33 34 

Collector's Sample # XX-1 XX-2 XX-3 XX-4 Trip Blank A Trip Blank B 

Date Sampled 6/5/96 6/5/96 6/5/96 6/5/96 6/4/96 6/4/96 

Date Analyzed 6/14/96 6/15/96 6/15/96 6/15/96 6/14/96 6/14/96 

Dilution Factor 10 10 . 10 10 1 1 

Anafyte 
: 

! ; 

1,1,1,2-Tetrachloroethane 5 <50 <50 <50 <50 <5 <5 

1,1,2,2-Tetrachloroethane 5 <50 <50 <50 <50 <5 <5 

Tetrachloroethene 5 <50 <50 <50 <50 <5 <5 

Toluene 5 <50 <50 <50 <50 <5 <5 

^^1 -T richloroethane 5 <50 <50 <50 <50 <5 <5 

1,1,2-Trichloroethane 5 <50 <50 <50 <50 <5 <5 

Trichloroethene 5 <50 <50 <50 <50 <5 <5 

1,2,3-Trichloropropane 5 <50 <50 <50 <50 <5 <5 

Vinyl Acetate 50 <100 <100 <100 <100 <50 <50 

Vinyl Chloride 10 <50 <50 <50 <50 <10 <10 

Xylene (Total) 5 <50 <50 <50 <50 <5 <5 

Analytical Review / Date: 



s 
June 26, 1996 

Mr. Jack Bedessem 
TriHydro Corporation 
920 Sheridan 

Laramie,WY 82070 

Re: SK Lab Project #96-136 
Project ID Name: Dolton, IL 

Dear Jack: 

Enclosed please find the analytical results for the sample received by SK Environmental 
Laboratory on 6/08/96. 

A formal Quality Control/Quality Assurance program is maintained by Safety-Kleen, which is 
designed to meet or exceed the EPA requirements. This information is available upon request. 

If you have any questions concerning this analysis, or if we can be of further assistance, please 
contact Rick Cook at 312-825-7351. 

Sincerely, 

Mark A. Hartwig 
Environmental Lab Manager 

MAH: 

P.O. Box 92050 
Elk Grove Village, IL 
60009-2050 

Allan A. Manteuffel Technical Center 

12555 W. Old Higgins Rd. 
Elk Grove Village, IL 60007 
Telephone; 312/694-2700 
Fax: 312/825-7850 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/26/96 

ANALYTICAL RESULTS 
TCLP Metals 

Metals Page 1 of 2 

Work Order # 39 40 41 42 43 44 

Collector's Sample # VB-1 (20-22) VB-1 (24-26) LE-10 (4-6) LE-ip (18-20) LE-10 (24-26) VB-7 (20-22) 

Date Sampled 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 

Date Leached 6/12/96 6/12/96 6/12/96 6/1 2/96 6/12/96 6/12/96 

Date Analyzed (EPA Method 6010) 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 

_ . Date Analyzed (EPA Method 7470) 6/18/96 6/18/96 6/18/96 6/18/96 6/18/96 6/18/96 

Antfyte EPA Method 

Barium 6010 0.05 0.857 0.417 0.7O1 0.629 0.380 0.639 

Cadmium 6010 0.05 <0.05 . . <0.05 <0.05 <0.05 <0.05 <0.05 

Lead 6010 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 

Mercury 7470 0.0008 <0.0008 <0,0008 <0.0008 <0.0008 <0.0008 <0.0008 

Work Order # -45 46 47 48 49 50 '1 

Collector's Sample # VB-7 (24-26) VB-5 (20-22) VB-5 (24-26) LE-8 (4-6) LE-B (18-20) LE-9 (2-4) 

Date Sampled 6/6/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Leached 6/12/96 6/12/96 6/12/96 6/12/96 6/1 2/96 6/12/96 

Date Analyzed (EPA Method 6010) 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 

Date Analyzed (EPA Method 7470) 6/18/96 6/18/96 6/18/96 6/18/96 6/18/96 6/18/96 

iliiiiiiiSil nWL 
.rt. .... Concehtr tlonma/t 1 

Barium 6010 0.05 0.582 0.675 0.882 0.320 0.689 0.354 

Cadmium 6010 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

Lead 6010 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 <0.40 

Mercury 7470 0.0008 <0.0008 <0.0008 <0.0008, , <0.0008 <0.0008 <0.0008 

Analytical Review / Date: 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/26/96 

Metals Page 2 of 2 

ANALYTICAL RESULTS 

TCLP Metals 

Work Order # 51 52 53 54 55 

Collector's Sample # XX-5 LE-9 (18-20) LE-9 (22-24) VB-3 (22-24) VB-8 (24-26) 

Date Sampled 6/7/96 6/7/96 6/7/96 6/3/96 6/5/96 

Date Leached 6/13/96 6/13/96 6/13/96 6/13/96 6/13/96 

Date Analyzed (EPA Method 6010) 6/17/96 6/17/96 6/17/96 6/17/96 6/17/96 

Date Analyzed (EPA Method 7470) 6/18/96 6/18/96 6/18/96 6/18/96 6/18/96 

Anatyte EPAMethpd ' ^ ^ ^ Ci ,nc«nt«rt1anmg/L 

i Barium 6010 0.05 0.719 0.331 0.710 0.604 0.733 

Cadmium 6010 0.05 <0.05 <0.05 <0.05 <0.05 <0.05 

:Lead 6010 0.40 <0.40 <0.40 <0.40 <0.40 <0.40 

;i\j£rcurv 7470 0.0008 <0.0008 <0.0008 <0.0008 <0.0008 <0.0008 

Analyticai Review / Date; 



Project ID #: 

Project ID Name: 

SK Lab Project U\ 

Date Reported: 

32-08 

Doiton, 11 

96-136 

6/26/96 

Semi-Volatiles Page 1 of 9 

ANALYTICAL RESULTS 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order # 39 40 41 42 43 44 

Collector's Sample # VB-1 120-22) VB-1 (24-26) LE-10 (4-6) UE-10 (18-20) LE-10 (24-26) VB-7 (20-22) 

Date Sampled 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 

Date Extracted 6/13/96 6/11/96 6/13/96 6/13/96 6/1 3/96 6/11/96 

Date Artalyzed 6/15/96 6/12/96 6/15/96 6/15/96 6/14/96 6/12/96 

Dilution Factor 1 1 1 1 1 1 

Aralyte 
1

 • 
Acehaphthene 660 <660 <660 <660 <660 <660 <660 

Acenaphthylene 660 <660 <660 <660 <660 <660 <660 

Anthracene 660 <660 <660 <660 <660 <660 <660 

Benz(a)anthracene 660 <660 <660 <660 <660 <660 <66^ 

Benzo(b)fluoranthene 660 <660 <660 <660 <660 <660 <66^ 

Benzo(k)fluoranthene 660 <660 <660 <660 <660 <660 <660 

Benzoic Acid 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Benzo(g,h,i)perylene 660 <660 <660 <660 <660 <660 <660 

Benzp(a)pyrene 660 <660 <660 <660 <660 <660 <660 

Benzyl Alcohol 1300 <1300 <1300 <1300 <1300 <1300 <1300 

bis(2-Chloroethoxy)Methane 660 <660 <660 <660 <660 <660 <660 

bis(2-Chloroethyl)Ether 1850 <1850 <1850 <1850 <1850 <1850 <1850 

bis(2-Chloroisopropyl)Ether 1600 <1600 <1600 <1600 <1600 <1600 < 1600 

4-Brpmophenyl-phenylether 660 <660 <660 <660 <660 <660 <660 

Butylbenzylphthalate 660 <660 <660 <660 <660 <660 <660 

4-Chloroaniline 1300 <1300 <1300 <1300 <1300 <1300 <i3go_ 

4-Chloro-3-Methylphenol 1300 <1300 <1300 <1300 <1300 <1300 <1300 

2-Chloronaphthalene 1100 < 1 TOO <1100 <1100 <1100 < n 00 <1100 

2-Chlorophenol 660 <660 <660 <660 <660 <660 <660 

4-Chlorophenyl-phenylether 660 <660 <660 <660 <660 <660 <6€lliP 
Chrysene 660 <660 <660 <660 <660 <660 <660 

Dibenz(a,h)anthracene 660 <660 <660 <660 <660 <660 <660 



Project ID tt 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/26/96 

Semi-Volatiles Page 2 of 9 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order # 39 40 41 42 43 44 

Collector's Sample # VB-1 (20-22) VB-1 (24-26) LE-10 (4-6) LE-10 (18-20) LE-10 (24-26) yB-7 (20-22) 

Date Sampled 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 

Date Extracted 6/13/96 6/11/96- 6/13/96 6/13/96 6/1 3/96 6/11/96 

Datejl\nalyzed 6/15/96 6/12/96 6/15/96 6/15/96 6/14/96 6/12/96 

Dilution Factor 1 1 1 ^ 1 1 1 

Analyte 
Reportina Limit 

oncentrs 

i
i
 1 

[U
S] 

il
l il
l 

Dibenzofuran 660 <660 <660 <660 <660 <660 <660 

1,2-Dichlorobenzene 660 <660 <660 <660 <660 <660 <660 

1,3-Dichlorpbenzene 660 <660 <660 <660 <660 <660 <660 

1 ̂ piehlorobenzene 660 <660 <660 <660 <660 <660 <660 

;^WDichlorobenzidine 1300 <1300 <1300 <1300 <1300 < 1300 < 1300 

2,4-pichlorophenol 660 <660 <660 <660 <660 <660 <660 

3iethylphthalate 660 <660 <660 <660 < 660 <660 <660 

2,4-Dimethyiphenol 660 <660 <660 <660 <660 <660 <660 

3irhethylphthalate 660 <660 <660 <660 <660 <660 <660 

4,6-Dinitro-2-Methylphehol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

:2,4-piriitrpi3heriol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

2,4-Pinitrotoluene 660 <660 <660 <660 <660 <660 <660 

2,6-Pinitrotoluene 850 <850 <850 <850 <850 <850 <850 

Di-n-octyi phthalate 660 <660 <660 <660 <660 <660 <660 

ois(2-ethylhexyl)phthalate 11200 <11200 <11200 <11200 <11200 <11200 <11200 

; Muoranthene 660 <660 <660 <660 <660 <660 <660 

-luorehe' 660 <660 <660 <660 <660 <660 <660 

-lexachlorobenzene 660 <660 <660 <660 <660 <660 <660 

Hexachlorobutadiene 660 <660 <660 <660 <660 <660 <660 

'-i^^hlorocyclopentadiene 660 <660 <660 <660 <660 <660 <660 

' Hexachloroethane 660 <660 <660 <660 <660 <660 <660 

indenol 1,2,3-cd)pyrene 660 <660 <660 <660 <660 <660 <660 



Project ID U\ 

Project ID Name: 

SK Lab Project it: 

Date Reported; 

32-08 

Doltcn, IL 

96-136 

6/26/96 

Semi-Volatiles Page 3 of 9 

ANALYTICAL RESULTS 

Serni-Volatile Orgahics in Soil 

EPA Method 8270 

Work Order # 39 40 41 42 43 44 

Collector's Sample # VB-1 (20-22) VB-1(24-26) LE-10(4-6) LE-10 (18-20) LE-10 (24-26) VB-7 (20-22) 

Date Sampled 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 

Date Extracted 6/13/96 6/11/96 6/13/96 6/13/96 6/13/96 6/11/96 

Date Analyzed 6/15/96 6/12/96 6/15/96 6/15/96 6/14/96 6/12/96 

Dilution Factor 1 1 1 1 1 1 

il
l 

ii
i • 1 

Isophorone 660 <660 <660 <660 <660 <660 <660 

2- Met hy 1 n aphthalene 660 <660 660 <660 <660 <660 <660 

2-Methylphenol 660 <660 <660 <660 <660 <660 <660 

4-Methylphenol 660 <660 <660 <660 <660 <660 <66^ 

Naphthalene 660 <660 <660 990 <660 <660 <66^ 

2-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 <3300 

3-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Nitrobenzene 660 <660 <660 <660 <660 <660 <660 

2-Nitrophenol 1350 <1350 <1350 <1350 <1350 <1350 <1350 

4-Nitrpphenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

N-Nitrosodiphenylamine 660 <660 <660 <660 <660 <660 <660 

N-Nitroso-di-n-prppy|amine 900 <900 <900 <900 <900 <900 <900 

Pentachlorophenol 3300 <3300 <3300 <3300 <3300 < 3300 <3300 

Phenanthrene 660 <660 <660 <660 <660 <660 <660 

Phenol 660 <660 <660 <660 <660 <660 <660 

Pyrene 660 <660 <660 <660 <660 <660 <660 

Pyridine 2050 <2050 <2050 < 2050 <2050 <2050 <2050 

1,2,4-TrJchiorobenzene 660 <660 <660 <660 <660 <660 <660 

2,4,5-Trichlorophenol 660 <660 <660 <660 <660 <660 <660 

2,4,6-Trichlorophenpl _ 660 <660 <660 <660 <660 <660 

i
 

CD V
 

Analytical Review / Date: 



Project ID 

Project ID Name: 

SK Lab Project #; 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/26/96 

Semi-Volatiles Page 4 of 9 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order # 45 46 47 48 49 50 

Collector's Sample tt VB-7(24-26) VB-5(20-22) VB-5{24-26) LE-8 (4-6) LE-8 (1.8-20) LE-9 (2-4) 

Date Sampled 6/6/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Extracted 6/11/96 6/13/96 6/13/96 6/13/96 6/13/96 6/13/96 

Date Analyzed 6/12/96 6/19/96 6/15/96 6/18/96 6/1 5/96 6/15/96 

Dilution Factor 1 1 1 1 1 1 

Analyte il
l m
 

il
l il

l 

. 

. 

Acenaphthene 660 <660 <660 <660 <660 <660 <660 

Acenaphthylene 660 <660 <660 <660 <660 <660 <660 

1 Anthracene 660 <660 <660 <660 <660 <660 <660 

.Jenz(a)anthracene 660 <660 <660 <660 <660 <660 <660 

;SBro(b)fluoranthene 660 <660 <660 <660 <660 <660 <660 

;-3enzo(k)fluoranthene 660 <660 <660 <660 <660 <660 <660 

Benzoic Acid 3300 <3300 <3300 <3300 <3300 <3300 <3300 

iBenzo(g,h,i)perylene 660 <660 <660 <660 <660 <660 <660 

Benzo(a)pyrene 660 <660 <660 <660 <660 <660 <660 

[Benzyl Alcohol 1300 <1300 <1300 <1300 <1300 <1300 <1300 

ibis(2-Chloroethoxy)Methane 660 <660 <660 <660 <660 <660 <660 

bis(2-Chloroethyl) Ether 1B50 <1850 <1850 <1850 <1850 <1850 <1850 

bis(2-Chloroisopropyl) Ether 1600 <1600 <1600 <1600 <1600 <1600 <1600 

4-Bromophenyl-phenylether 660 <660 <660 <660 <660 <660 <660 

Butylbenzylphthalate 660 <660 <660 <660 <660 <660 <660 

!4-Chloroaniline 1300 <1300 <1300 <1300 <1300 <1300 <1300 

' 4-Chloro-3-Methylphenol 1300 <1300 <1300 <1300 <1300 <1300 <1300 

[ 2-ChloronaphthaJene 1100 <1100 <1100 <1100 <1100 <1100 <1100 

2-Chlorophenol 660 <660 <660 <660 <660 <660 <660 

4^^orophenyl-phenylether 660 <660 <660 <660 <660 <660 <660 

Ghrysene 660 <660 <660 <660 <660 <660 <660 

Dibenz (a, h) anthracene 660 <660 <660 <660 <660 <660 <660 



Project ID 

Project ID Name: 

SK Lab Project 

Date Reported: 

32-08 

Dolton, 11 

96-136 
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ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order» 45 46 47 48 49 50 

Collector's Sample # VB-7(24-26) VB-5(20-22) VB-5(.24-26) LE-8 (4-6) LE-8 (18-20) LE-9 (2-4) 

Date Sampled 6/6/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Extracted 6/11/96 6/13/96 6/13/96 6/13/96 6/13/96 6/13/96 

Date Analyzed 6/12/96 6/19/96 6/15/96 6/18/96 6/15/96 6/15/96 

Dilution Factor 1 1 1 1 '1 1 

1 Analyte Cnwentr* 

Dibenzofuran 660 <660 <660 <660 <660 <660 <660 

1,2-Dichlorobenzene 660 <660 <660 <660 <660 <660 <660 

1,3-Dichlorobenzene 660 <660 <660 <660 1690 <660 <660 

1,4-Dichiorobenzene 660 <660 <660 <660 6570 <660 <66^ 

3,3'-Dichlorobenzidine 1300 <1300 <1300 <1300 <1300 < 1300 <13^^ 

2,4-Dichlorophenol 660 <660 <660 <660 <660 <660 <660 

Diethylphthalate 660 <660 <660 <660 <660 <660 <660 

2,4-Dimethylphenol 660 <660 <660 <660 <660 <660 <660 

Dimethylphthalate 660 <660 <660 <660 <660 <660 <660 

4,6-Dinitro-2-Methylphenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

2,4-Dinitrophenol 3300 <3300 <3300 <3300 <3300 <3300 <3300 

2,4-Dinitrotoluene 660 <660 <660 <660 <660 <660 <660 

2,6-Dinitrotoluene 850 <850 <850 <850 <850 <850 <850 

pi^n-octyi phthalate 660 <660 <660 <660 29880 • <660 <660 

bis(2-ethylhexyl)phthalate 11200 <11200 <11200 <11200 <11200 <11200 <11200 

Fluoranthene 660 <660 <660 <660' <660 <660 <660 

Fluorene 660 <660 <660 <660 <660 <660 <660 

Hexachlorobenzene 660 <660 <660 <660 <660 <^60 <660 

Hexachlorobutadierie 660 <660 <660 <660 <660 <660 <660 

Hexachlorocyclopentadiene 660 <660 <660 <660 <660 <660 <6^ip 
HexachlOroethane 660 <660 <660 <660 <660 _ <660 <660 

Indenod ,2,3-cd)pyrene 660 <660 <660 <660 <660 <660 <660 



Project ID tt: 

Project ID Name; 

SK Lab Project #: 

Date Reported; 

32-08 

Dolton, IL 

96-136 

6/26/96 

Semi-Volatiles Page 6 of 9 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 • 
Work Order # 45 46 47 48 49 50 

Collector's Sample # VB-7(24-26) VB-5(20-22) VB-5(24-26) LE-8 (4-6) LE-8 (18-20) LE-9 (2-4) 

Date Sarnpied 6/6/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Extracted 6/11/96 6/1 3/96 6/13/96 6/13/96 6/13/96 6/13/96 

Date Analyzed 6/12/96 6/19/96 6/15/96 6/18/96 6/15/96 6/15/96 

Dilution Factor 1 1 1 1 1 1 
g. , Analyt« 

: yfleportinjo timitN: 
0qfKa Concentration ATBilKg ' 

jlsophorone 660 <660 <660 <660 <660 <660 <660 
) 
: 2-Methylnaphthalene 660 <660 <660 <660 <660 <660 <660 

;2-Methylphenol 660 <660 <660 <660 <660 <660 <660 
; 
4-Methylphenol 660 <660 <660 <660 <660 <660 <660 

iH^thalene 660 <660 <660 <660 <660 <660 <660 

2-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 <3300 

3-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 <3300 

Nitrobenzene 660 <660 <660 <660 <660 <660 <660 

2-Nitrophenpl 1350 <1350 <1350 <1350 <1350 <1350 <1350 

;4-Nitrophenol 3300 <3300 <3300 <3300 <3300 <3300 <3300_ 

1 N-Nitrosodiphenylamine 900 <900 <900 <900 <900 <900 <900 

1 N-NltrpsOrdi-n-propylamlne 660 <660 <660 <660 <660 <660 <660 ; 

iPentachlorophenpl 3300 <3300 <3300 <3300 <3300 <3300 <3300 ! 

;Phenanthrene 660 <660 <660 <660 <660 <660 
1 

<660 

; Phenol 660 <660 <660 <660 7330 <660 <660 
j 
jPyrene 660 <660 <660 <660 <660 <660 <660 
i 

j Pyridine 2050 <2050 <2050 <2050 <2050 <2050 <2050 1 

i 1,2,4-Trichlorobenzene 660 <660 <660 <660 7450 <660 <660 ^ 
i 
;2,4,5-Trichlorophehol 660 <660 <660 <660 <660 <660 <660 : 

i^Bs-Trichlorophenol 660 <660 <660 <660 <660 <660 <660 

* 1:20 Dilution 

AnalYtical Review / Date: 



Project ID ff 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 
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ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Vdiatiles Page 7 of 9 

Work Order # 51 52 53 54 55 

Collector's Sample # XX-5 LE-9 (18-20) LE-9 (22-24) VB-3(22-24) VB-8(24-26) 

Date Sampled 6/7/96 6/7/96 6/7/96 6/3/96 6/5/96 

Date Extracted 6/13/96 6/13/96 6/18/96 6/13/96 6/13/96 

Date Analyzed 6/17/96 6/15/96 6/21/96 6/15/96 6/17/96 

Dilution Factor 1 1 1 1 1 

1 Afwlyte j ; 

Acenaphthene 660 <660 <660 <660 <660 <660 

Acenaphthylene 660 <660 <660 <660 <660 <660 

Anthracene 660 <660 <660 <660 <660 <660 

Benz(a)anthraeene 660 <660 <660 <660 <660 <660 

Benzo(b)fluoranthene 660 <660 <660 <660 <660 <660 

Benzo{k)fluoranthene 660 <660 <660 <660 <660 <660 

Benzoic Acid 3300 <3300 <3300 <3300 <3300 <3300 

Benzolg.h.ilperylene 660 <660 <660 <660 <660 <660 

Benzq(a)pyrene 660 <660 <660 <660 <660 <660 

Benzyl Alcohol 1300 <1300 <1300 < 1 300 <1300 <1300 

bis(2-Chloroethpxy)Methane 660 <660 <660 <660 <660 <660 

bis(2-ChJproethyl) Ether 1850 <1850 <1850 <1850 <1850 <1850 

bis(2-Chloroisopropyl)Ether 1600 <1600 <1600 <1600 <1600 <1600 

4-Brornophenyl-phenylether 660 <660 <660 <660 <660 <660 

Butylbenzylphthalate 660 <660 <660 <660 <660 <660 

4-Chloroaniline 1300 <1300 <1300 <1300 <1300 <1300 

4-Chloro-3-Methylphenol 1300 <1300 <1300 <1300 <1300 <1300 

2-Chlpronaphthaiene 1100 <1100 <1100 <1100 <1100 <1100 

2-Chlorophenol 660 <660 <660 <660 <660 <660 

4-Chlorophenyl-phenylether 660 <660 <660 <660 <660 <660 

Chrysene 660 <660 <660 <660 <660 <660 

Dibenz(a,h) anthracene 660 <660 <660 <660 <660 <660 



Project ID # 

Project ID Name 

SK Lab Project 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/26/96 

ANALYTICAL RESULTS 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Semi-Volatiles Page 8 of 9 

Work Order # 51 52 53 54 55 

Collector's Sample # XX-5 LE-9 (18-20) LE-9 (22-24) VB-3(22-24) VB-8(24-26) 

Date Sampled 6/7/96 6/7/96 6/7/96 6/3/96 6/5/96 

Date Extracted 6/13/96 6/13/96 6/18/96 6/13/96 6/13/96 

Date Analyzed 6/17/96 6/15/96 6/21/96 6/15/96 6/17/96 

Dilution Factor 1 1 1 1 1 

Analytff npqntratton 1 
Dibenzofuran 660 <660 <660 <660 <660 <660 

1,2-pichlproben2ene 660 <660 <660 <660 <660 <660 

1,3-Dichlorobenzene 660 <660 <660 <660 <660 <660 

1,4-Dichlorobenzene 660 <660 <660 <660 <660 <660 

3,3'-Dichlorobenzidine 1300 <1300 <1300 <1300 <1300 <1300 

^^^^^^ichlprophenol 660 <660 <660 <660 <660 <660 

viethylphthalate 660 <660 <660 <660 <660 <660 

?.,4-Dimethylphenol 660 <660 <660 <660 <660 <660 

Dimethylphthalate 660 <660 <660 <660 <660 <660 

4,6-Dinitro-2-Methylphenpl 3300 <3300 <3300 <3300 < 3300 . <3300 

2,4-Dinitrophenol 3300 <3300 <3300 <3300 <3300 <3300 

i2,4-Dinitrptpluene 660 <660 <660 <660 <660 <660 
1 " 

:2,6-Dinitrotoluene 850 <850 <850 <850 <850 <850 

;Oi-n-octyl phthalate 660 <660 <660 <660 <660 <660 

;bis(2-ethylhexyi)phthalate 11200 <11200 <11200 <11200 <11200 <11200 

Fluoranthene 660 <660 <660 <660 <660 <660 

jpiuorene 660 <660 <660 <660 <660 <660 
{ . 

' Hexachlorobenzene 660 <660 <660 <660 <660 <660 

Hexachlorobutadiene 660 <660 <660 <660 <660 <660 

Hexachlprocyclppehtadiene 660 <660 <660 ^<660 <660 <660 

H^jiachloroethane 660 " <660 <660 <660 <660 <660 

i^^oH ,2,3-cdlpyrene 660 <660 <660 <660 <660 <660 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/26/96 

Semi-Volatiles Page 9 of 9 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order # 51 52 53 54 55 

Goilector's Sample # XX-5 LE-9 (18-20) LE-9 (22-24) yB-3(22-24) VB-8(24-26) 

Date Sampled 6/7/96 6/7/96 6/7/96 6/3/96 6/5/96 

Date Extracted 6/13/96 6/13/96 6/18/96 6/13/96 6/13/96 

Date Analyzed 6/17/96 6/15/96 6/21/96 6/15/96 6/17/96 

Dilution Factor 1 1 1 1 1 

Analyte 

Isophorone 660 <660 <660 <660 <660 <660 

2-Methyl,naphthalene 660 <660 <660 <660 <660 <660 

2-Methylphenol 660 <660 <660 <660 <660 <660 

4-Methylphenol 660 <660 <660 <660 <660 <660 

Naphthalene 660 <660 <660 <660 ^ <660 <660 

2-Nitroaniline 3300 <3300 <3300 <3300 <3300 <3300 

3-Nitroaniline 3300 <3300 <3300 <3300 <3300^ <3300 

Nitrobenzene 660 <660 <660 <660 <660 <660 

2-Nitrpphenol 1350 <1350 <1350 <1350 <1350 <1350 

4-Nitrophenoi 3300 <3300 <3300 <3300 <3300 <3300 

NrNitrosodiphenylamine 900 <900 <900 <900 <900 <900 

N-Nitroso-dj-n-propylamine 660 <660 <660 <660 <660 <660 

Pentachlgrophenoi 33Q0 <3300 <3300 <3300 <3300 <3300 

Phenanthrene 660 <660 <660 <660 <660 <660 

Phenol 660 <660 <660 <660 <660 <660 

Pyrene 660 <660 <660 <660 <660 <660 

Pyridine 2050 <2050 <2050 <2050 <2050 <2050 

1,2,4-Trichlorobenzene 660 <660 <660 <660 <660 <660 

2,4,5-Trichlorophenol 660 <660 <660 <660 <660 <660 

2,4,6-Trichlorophenol 660 <660 <660 <660 <660 < 660 

Analytical Review / Date: C'/2.o/f<^ 



Project ID U: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/26/96 

ANALYTICAL RESULTS 
Volatile Organics in Soil 

EPA Method 8240 

Volatiles Page 1 of 12 

Work Order # 39 40 41 42 43 44 

Collector's Sample # VB-l (20-22) VB-l (24-26) LE-10 (4-6) LE-10 (18-20) LE-10 (24-26) VB-7 (20-22) 

Date Sampled 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 

Date Analyzed 6/18/96 6/17/96 6/17/96 6/17/96 6/18/96 6/17/96 

Dilution Factor 50 50 10 10 50 10 

Anatyte ii
i 11
 

il
l il

l p
s
 ii

i 

Acetone ICQ 723 747 467 212 <500 <100 

Acetonitrile ICQ <2500 <2500 <500 <500 <2500 <500 

Ally! Chloride 5 <250 <250 <50 <50 <250 <50 

Benzene 5 <250 <250 <50 <50 <250 <50 

i^MZyl Chloride 100 <500 <500 <100 <100 <500 <100 

i ̂ ^odichloromethane 5 <250 <250 <50 <50 <250 <50 
I 

iBromoform 5 <250 <250 <50 <50 <250 <50 

Bromomethane 10 <250 <250 <50 <5Q^ <2,50 <50 

;2-Butanone 100 <500 <500 <100 <100 <500 <100 

'Carbon Disulfide 100 <500 <500 <100 <100 <500 <100 

ICarbon Tetrachloride 5 <250 <250 <50 <50 <250 <50 

Chlorobenzene 5 <250 <250 <50 <50 <250 <50 

Chlprbdibromomethane 5 <250 <250 <50 <50 ^50 <50 
i 
•Chloroethane 10 <250 <250 <50 <50 <250 <50 

i2-Chloroethyl vinyl ether 10 <250 <250 <50 <50 <250 <50 
; 
I Chloroform 5 <250 <250 <50 <50 <250 <50 

iChloromethane 10 <250 <250 <50 <50 <250 <50 
! 
j 1,2-Dibromo-3-chloropropane 100 <500 <500 <100 <100 <500 <100 

j 1,2-Dibromoethane 5 <250 <250 <50 <50 <250 <50 

Dibromomethane 5 <250 <250 <50 <50 <250 <50 

^^Dichloro-2-butene 100 <500 <500 <100 <100 <500 <100 

1,2-Dichlorobenzene 5 <250 <250 <50 <50 <250 <50 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/26/96 

Volatiles Page 2 of 1 2 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Work Order # 39 40 41 04 . 43 44 

Collector's Sample # VB-1 (20-22) VB-1 (24-26) LE-10 (4-6) LE-10 (18-20) LE-10 (24-26) VB-7 (20-22) 

Date Sampled 6/6/96 6/6/96 6/6/96 6/6/96_ 6/6/96 6/6/96 

Date Analyzed 6/18/96 6/17/96 6/17/96 6/17/96 6/18/96 6/17/96 

Dilution Factor 50 50 10 10 50 10 

Analyta Concentra itenwWs 1 

1,3-pjchlprpbenzene 5 <250 <250 <50 <50 <250 <50 

1,4-Dichlorobenzene 5 <250 <250 <50 <50 <250 <50 

Dichlorodifluoromethane 5 <250 <250 <50 <50 <250 <50 

1,1-Dichloroethane 5 <250 <250 <50 <50 <250 <5(^ 

1,2-Dichlproethane 5 <250 <250 <50 <50 <250 <5P 
1,1-Dichloroethene 5 <250 <250 <50 <50 <250 <50 

cis-1 ,_2-Dichlproethene 5 <250 <250 <50 <50 <250 <50 

trans-1,2-Dichloroethene 5 <250 <250 <50 <50 <250 <50 

1,2-pjchlprpprppane 5 <250 <250 <50 <50 <250 <50 

cis-T,3-Dichloroprppene 5 <250 <250 <50 <50 <250 <50 

trans-1,3-Dichloropropene 5 <250 <250 <50 <50 <250 <50 

Ethylbenzene 5 <250 <250 <50 <50 <250 <50 

Ethyl methacrylate 5 <250 <250 <50 <50 <250 <50 

2-Hexanone 50 <500 <500 <100 <100 <500 <100 

Isobutyl Alcohol 1000 < 50000 <50000 <10000 <10000 <50000 <10000 

Methacrylonitrile 100 <500 <500 <100 <100 <500 <100 

Methylene Chloride 5 <250 <250 <50 <50 <250 <50 

Methyl Iodide 5 < 250 <250 <50 <50 <250 <50, 

Methyl methacrylate 50 <250 <250 <50 <50 <250 <50 

4-Methyl-2-pentanone 50 < 500 <500 <50 80 <500 

Pentachloroethane •>0 <250 <250 <50 , <50 <250 <50 

Styrene 5 <250 <250 <50 <50 <250 <50 



Project ID 32-08 

Project ID Name; Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/26/96 

Volatiles Page 3 of 12 

ANALYTICAL RESULTS 

Volatile Organics In Soil 

EPA Method 8240 

Work Order # 39 40 41 04 43 44 

Collector's Sample # VB-1 (20-22) VB-1 (24-26) LE-10 (4-6) LE-10 (18-20) LE-10 (24-26) VB-7 (20-22) 

Date Sampled 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 

Date Analyzed 6/18/96 6/17/96 6/17/96 6/17/96 6/18/96 6/17/96 

Dilution Factor 50 50 10 10 50 10 

Concentre 

1,1,1,2-Tetrachloroethane 5 <250 <250 <50 <50 <250 <50 

1,1,2,2-Tetrachloroethane 5 <250 <250 <50 <50 <250 <50 

Tetrachlproethene 5 <250 <250 <50 <50 <250 <50 

Tduene 5 < 250 <250 <50 <50 <250 
1 

<50 ; 

1^1-Trichloroethane 5 <250 <250 <50 <50 <250 <50 j 

1,1,2-Trjchlproethane 5 <250 <250 <50 i=:50 <250 <50 j 

Trichloroethene 5 <250 <250 <50 <50 <250 <50 

1,2,3-Trichipropropane 5 <250 <250 <50 <50 <250 <50 

Vinyl Acetate 50 <500 <500 <100 <100 <500 <100 

Vinyl Chloride 10 <250 <250 <50 <50 <250 <50 

[Xylene (Total) 5 <250 <250 <50 <50 <250 <50 

Analytical Review ! Date: 
-n—r 



Project ID it: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/26/96 

Volatiles Page 4 of 1 2 

ANALYTICAL RESULTS 

Volatile Organics In Soil 

EPA Method 8240 

Work Order # 45 46 47 48 49 50 

Collector's Sample # VB-7 (24-26) yB-5 (10-22) yB-5J24-26) LE-8 (4-6) LE-B (18-20) LE-9 (2-4) 

Date Sampled 6/6/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Analyzed 6/18/96 6/18/96 6/18/96 6/18/96 6/20/96 6/18/96 

Dilution Factor 50 10 50 10 50 1 

Analyf'e 11
 

ii
l 

Con^ntra tfon . 1 

Acetone 100 <500 158 <500 183 <500 <100 

Acetonitrile 100 <2500 <500 <2500 <500 <2500 <100 

Ally) Chloride 5 <250 <50 <250 <50 <250 <5 

Benzene 5 <250 <50 <250 <50 <250 <5j^ 

Be_nzyl Chlpride 100 <500 <100 <500 <100 <500 <10^ 

Bromodichloromethane 5 <250 <50 <250 <50 <250 <5 

Bromoform 5 <250 <50 <250 <50 <250 <5 

Bromomethane 10 <250 <50 <250 <50 <250 <10 

2-Butanone 100 <500 <100 <500 <100 <500 <100 

Carbon Disulfide 100 <500 <100 <500 <100 <500 <100 

Carbon Tetrachloride 5 <250 <50 <250 <50 <250 <5 

Chlorobenzene 5 <250 <50 <250 88 <250 <5 

Chlorodibromomethane 5 <250 <50 <250 <50 <250 <5 

Chloroethane 10 <250 <50 <250 <50 <250 <10 

2-ChloroethYl vinyl ether 10 <250 <50 <250 <50 <250 <10 

Chloroform 5 <250 <50 <250 <50 <250 <5 

Chloromethane 10 <250 <50 <250 <50 <250 <10 

1,2-Dibromp-3-chioropropane 100 <500 <100 <500 <100 <500 . <100 

1,2-Dibromoethane 5 <250 <50 <250 <50 <250 . . <5 

Dibromomethane 5 <250 <50 <250 <50 <250 

i
 V 

1,4-Dichloro-2-butene 100 <500 <100 <500 <100 <500 <100 

1,2-p[cNprpbenzene 5 <250 <50 <250 143 <250 <5 



Project ID #; 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/26/96 

Volatlies Page 5 of 12 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Work Order # 45 46 47 48 49 50 

Collector's Sarnple # VB-l 124-26) VB-5 (20-22) VB-5 (24-26) LE-8 (4-6) LE-8 (18-20) LE-9 (2-4) 

Date Sampled 6/6/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Analyzed 6/18/96 6/18/96 6/18/96 6/18/96 6/20/96 6/18/96 

Dilution Factor 50 10 50 10 50 . 1 ill 

i
i
 

il
l 

ConMirtta Hon il
l 

jS
KS

K 

1,3-Dichlorobenzene 5 <250 <50 <250 311 <250 <5 

1,4-Dichlorobenzene 5 <250 <50 <250 1210 <250 <5 

Oichlorodifluoromethane 5 <250 <50 <250 <50 <250 <5 

I^UDichloroethane 5 <250 <50 <250 <50 <250 <5 

f T^TOichloroethane 5 <250 <50 <250 <50 <250 <5 

;1,1-Dichloroethene 5 <250 <50 <250 <50, ^ <250 <5 

cis-l ,2-Dlchloroethene 5 <250 <50 <250 <50 <250 <5 

itrans-l ,2-Pichlproethene 5 <250 <50 <250 <50 <250 <5 

jl,2-Dichloropropane 5 <250 <50 <250 <50 <250 <5 

;cis-1,3-Dichlproprppene 5 <250 <50 <250 <50 <250 <5 
i 
i trans-1,3-Dichloropropene 5 <250 <50 <250 <50 <250 <5 

iEthyibenzene 5 <250 <50 <250 <50 <250 <5 
! 
l Ethyi methacrylate 5 <250 <50 <250 <50 <250 <5 

12-Hexanone 50 <500 <100 <500 <100 <500 <50 

ilsobutyl Alcohol 1000 <50000 <10000 <50000 <10000 <50000 <1000 

jMethacryionitrile 100 <500 <100 <500 <100 <500 <100 

! Methylene Chloride 5 <250 <50 <250 <50 <250 <5 

Methyl Iodide 5 <250 <50 <250 <50 <250 <5 

Methyl methacrylate 50 <250 . .< 50 <250 <50 <250 <50 

^'^t8lthyl-2-pentanone 50 <500 <50 <500 <50 <500 <50 

Pentachloroeihane 10 <250 <50 <250 <50 <250 <10 

Styrene 5 <250 <50 <250 <50 <250 <5 



Project ID #; 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/26/96 

Volatiles Page 6 of 1 2 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Work Order # 45 46 47 48 49 50 

Collector's Sample # VB-7 (24-26) VB-5 (20-22) VB-5 (24-26) LE-8 (4-6) LE-8 (18-20) LE-9 (2-4) 

Date Sampled 6/6/96 6/7/96 6/7/96 6/7/96 6/7/96 6/7/96 

Date Analyzed 6/18/96 6/18/96 6/18/96 6/18/96 6/20/96 6/18/96 

Dilution Factor 50 10 50 10 50 1 

1,1,1,2-Tetrachloroethane 5 <250 <50 <250 <50 <250 <5 

1,1,2,2-Tetrachlprpethane 5 <250 <50 <250 <50 <250 <5 

Tetrachloroethene 5 <250 <50 <250 <50 <250 <5 

Toluene 5 <250 <50 <250 <50 <250 <5^ 

1,1,1 -T richloroethane 5 <250 <50 <250 <50 <250 

1,1,2-Trichloroethane 5 <250 <50 <250 <50 <250 <5 

Trichloroethene 5 <250 <50 <250 <50 <250 <5 

1,2,3-trichloropropane 5 <250 <50 <250 <50 <250 <5 

Vinyl Acetate 50 <500 <100 <500 <100 <500 <50 

Vjnyl Chloride 10 <250 <50 <250 <50 <250 <10 

Xylene (Total) 5 <250 <50 <250 <50 <250 <5 

Analytical Review / Date: 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/26/96 

Volatiles Page 7 of 12 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Work Order # 51 52 53 54 55 

Cpllectpr's Sample # XX_-5 LE-9 (18-20) LE-9 (22-j!4J VB-3 (22-24) VB-8 (24-26) 

Date Sampled 6/7/96 6/7/96 6/7/96 6/3/96 6/5/96 

Date Analyzed 6/18/96 6/18/96 6/1 8/96 6/11/96 6/17/96 

Dilution Factor 10 1P„ 50 1 10 

Andyte . Co Kg 

; Acetone 100 115 200 <500 <100 124 
! - -
Acetonitrile 100 <500 <500 <2500 <100 <500 

jAllyl Chloride 5 <50 <50 <250 <5 <50 
j 
Sauzene 5 <50 <50 <250 <5 <50 

jWKyI Chloride 100 <100 <100 <500 <100 <100 

Bromodichloromethane 5 <50 <50 <250 <5 <50 

Bromoform 5 <50 <50 <250 <5 <50 

BrPitiorhethane 10 <50 <50 <250 <10 <50 

2-Butanone 100 <100 <100 <500 <100 <100 

Carbon Disulfide 100 <100 <100 <500 <100 <100 

Carbon Tetrachloride 5 <50 <50 <250 <5 <50 

Chlorobenzene 5 <50 <50 <25P <5 <50 

Chlorodibromomethane 5 <50 <50 <250 <5 <50 

jChloroethane 10 <50 <50 <250 <10 <50 
! 
2-Chloroethyl vinyl ether 10 <50 <50 <250 <10 <50 

Chloroform 5 <50 <50 <250 <5 <50 

Chloromethane 10 <50 <50 <250 <10 <50 

1,2-Dibromo-3-chloropropane 100 <100 <100 <500 <100 <100 

1,2-Dibromoetharie 5 <50 <50 <250 <5 <50 

^^prnomethane 5 <50 <50 <250 <5 <50 

1,4-Dichloro-2-butene 100 <100 <100 <500 <100 <100 

1,2-Dichlorobenzene 5 <50 <50 <250 <5 <50 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/26/96 

Vdlatiles Page 8 of 12 

ANALYTICAL RESULTS 

Volatile Organics in Soil 

EPA Method 8240 

Work Order # 51 52 53 54 55 

Collector's Sample # XX-5 LE-9 (18-20) LE-9 (22-24) VB-3 (22-24) VB-8 (24-26) 

Date Sampled 6/7/96 6/7/96 6/7/96 „ 6/3/96 6/5/96 

Date Analyzed 6/18/96 6/18/96 6/18/96 6/11/96 6/17/96 

Dilution Factor 10 10 50 1 10 

1,3-Dichlorobenzene 5 <50 <50 <250 <5 <50 

1,4-Dichlorobenzene 5 <50 <50 <250 <5 <50 

Diehlorodifluoromethane 5 <50 <50 <250 <5 <50 

1,1-Dlchloroethane 5 <50 <50 <250 <5 <50 

1,2-Dichloroethane 5 <50 <50 <250 <5 <50 

1, L-Dichloroethene 5 <50 <50 <250 <5 <50 

cis-1,2-Dichloroethene 5 <50 <50 <250 <5... <50 

trans-1,2-Dichloroethene 5 <50 <50 <250 <5 <50 

1,2-piehloropropane 5 <50 <50 <250 <5 <50 

ds-l ,3-Dichloropropene 5 <50 <50 <250 <5 <50 

trans-1,3-Dichloropropene 5 <50 <50 <250 <5 <50 

Ethylbenzene 5 <50 <50 <250 <5 <50 

Ethyl rnethacrylate 5 <50 <50 <250 <5_ <50 

2^Hexanone 50 <100 <100 <500 „ <50 <100 

Isobutyl Alcohol 1000 <10000 <10000 <50000 <1000 <10000 

Methacrylonitrile 100 <100 <100 <500 <100 <100 

Methylene Chloride 5 <50 <50 <250 <5 <50 

Methyl Iodide 5 <50 <50 <250 <5 <50 

Methyl rnethacrylate 50 <50 <50 <250 <50 <50 

4-Methyl-2-pentanone 50 . <50 <50 . <500 <50 <50 

Pentachloroethane 10 _ <50 <50 <250 <10 <50 

Styrene 5 <50 <50 <250 <5 <50 



Project ID #; 32-08 

Project ID Name; Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/26/96 

Volatiles Page 9 of 12 

ANALYTICAL RESULTS 

Volatile Organics In Soil 

EPA Method 8240 

Work Order # 51 52 53 54 55 

Collector's Sample # XX-5 LE-9 (18-20) LE-9 (22-24) VB-3 (22-24) VB-8 (24-26) 

PacsSarripled 6/7/96 6/7/96 6/7/96 6/3/96 6/5/96 

Date Analyzed 6/18/96 6/18/96 6/18/96 6/11/96 6/17/96 

Dilution Factor 10 10 50 1 10 
Keport tinut 

<ya/tCa 

1,1,1,2-1 etrachloroethane 5 <50 <50 <250 <5 <50 

1,1,2,2-Tetrachloroethane 5 <50 <50 <250 <5 <50 

Tetrachloroethene 5 <50 <50 <250 <5 <50 

Tflluene 5 <50 <50 <250 <5 55 

1^^-Trichloroethane 5 <50 <50 <250 <5 <50 

1,1,2-Trichloroethane 5 <50 <50 <250 <5 <50 

Trichloroethene 5 <50 <50 <250 <5 <50 

i 1,2,3-Trichioropropane 5 <50 <50 <250 <5 <50 

Vinyl Acetate 50 <100 <100 <500 <50 <100 

Vinyl Chloride 10 <50 <50 <250 <10 <50 

• Xylene (Total) 5 <50 <50 <250 <5 <50 

tica! Review / Date: 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/26/96 

Volatiles Page 10 of 12 

ANALYTICAL RESULTS 

Volatile Organics in Water 

EPA Method 8240 

Work Order # 56 

Collector's Sample # Trip Blank 

Pale SampLed NA 

Date Analyzed 6/19/96 

Dilution Factor 1 

An^ytfi 

Acetone 100 <100 

Acetonitrile 100 <100 

Allyl Chloride 5 <5 

Benzene 5 <5 

Benzyl Chloride 100 <100 

Bromodichloromethane 5 <5 

Bromoform 5 <5 

Bromomethane 10 <10 

2-Butanone 100 <100 

Carbon Disulfide 100 <100 

Carbon Tetrachloride 5 <5 

Chlorobenzene 5 <5 

Chlorodibromomethane 5 <5 

Chloroethane 10 <10 

2-Chlprpethyl vinyl ether 10 <10 

Chloroform 5 <5 

Chloromethane 10 <10 

1,2-Dibromo-3-chloropropane 100 <100 

1,2-Dibromoethane 5 <5 

Dibromomethane 5 <5 

1,4-DiGhloro-2-butene 100 <100 

1,2-Dichlorobenzene 5 <5 



Project ID 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/26/96 

Volatiles Page 11 of 12 

ANALYTICAL RESULTS 

Volatile Organics in Water 

EPA Method 8240 

Work Order # 56 

Collector's Sample # Trip Blank 

Date Sampled NA 

j Date Analyzed 6/19/96 
) 
i Dilution Factor 1 

1,3-Dichlprpbenzene 5 <5 

1,4-Dichlorobenzene 5 <5 

Dichlorodifluoromethane 5 <5 

1,1 -Dichloroethane 5 <5 

J^pichlprpethane 5 <5 

^^Dichloroethene . 5 <5 

cis-1,2-Dichloroethene 5 <5 

trans-1,2-Dlchloroethene 5 <5 

1,2-Dlchloropropane 5 <5 

els-1,3-Dich|oropropene 5 <5 

trans-1,3-Dichloropropene 5 <5 

Ethylbenzene 5 <5 

Ethyl methacrylate 5 <5 

2-Hexanone 50 <50 

Isobutyl Aicphpl 1000 <1000 

Methacrylonitrile 100 <100 

Methylene Chlpride 5 <5 

Methyl Iodide 5 <5 

MethyJ rriethaj:rylate 50 <50 

4-Methyl-2-pentanone 50 <50 

^^tachloroethane 10 <10 

Styrene 5 <5 



Project ID 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-136 

Date Reported: 6/26/96 

Volatiles Page 12 of 12 

ANALYTICAL RESULTS 

Volatile Organics in Water 

EPA Method 8240 

Work Order # 56 

Collector's Sample # Trip Blank 

Date Sampled NA 

Date Analyzed 6/19/96 

Dilution Factor 1 

Anatyte 

1,1,1,2-Tetrachlorpethane 5 <5 

1,1,2,2-Tetrachjoroethane 5 <5 

Tetrachloroethene 5 <5 

TpLuene 5 <5 

1,1,1 -T richloroethane 5 <5 

1,1,2-Trichloroethane 5 <5 

Trichloroethene 5 <5 

1,2,3-Triehlproprppane 5 <5 

Vinyl Acetate 50 <50 

Vinyl Chloride 10 <10 

Xylene (Total) 5 <5 

NA= Not Applicable 

Analytical Review / Date: 



Project ID #: 32-08 

Project ID Name; Dolton, IL 

SK Lab Project #: 96-136 

Date Reported; 6/26/96 

Matrix:Soil 

ANALYTICAL RESULTS 
TCLP Metals 

TCLP Metals 

Page 1 of 1 

Matrix:Soil 

Work Order # 35 36 37 38 

Collector's Sample # RFI COMP B RFI COMP C RFI COMP D RFI COMP E 

Date Sampled 6/7/96 6/7/96 6/7/96 6/7/96 

Date Leached 6/11/96 6/11/96 6/11/96 6/11/96 

Date Analyzed (EPA Method 6010) 6/14/96 6/14/96 6/14/96 6/14/96 

Date Analyzed (EPA Method 7470) 6/18/96 6/18/96 6/18/96 6/18/96 • """ — 
POit COfl" Bt 

Arsenic 6010 5 0.50 <0.50 <0.50 <0.50 <0.50 

Barium 6010 100 0.05 0.729 0.66 0.430 0,690 

Cadmium 6010 1 0.05 <0.05 <0.05 <0.05 <0.05 

Chromium 6010 5 0.05 <0.05 <0.05 <0.05 <0.05 

Lead 6010 5 0.40 <0.40 <0.40 <0.40 <0.40 

Mercury 7470 0.2 0.0008 <0.0008 <0.0008 <0.0008 <0.0008 

Selenium 6010 1 0.60 <0.60 <0.60 <0.60 <0.60 

Silver 6010 5 0.05 <0.05 <0.05 <0.05 <0.05 

Analytical Review / Date: 



Project ID #: 

Project ID Narhe: 

SK Lab Project #; 

Date Reported: 

32-08 

Dolton, IL 

96-136 

6/26/96 

PCB Page 1 of 1 

ANALYTICAL RESULTS 

Polychlorinated Biphenyls 

EPA Method 8080 

Reporting Limit: 1.0 

11
 t Collector's Sample # SpiitlrtBd: mmB 

39 VB-1 (20-22) 6/6/96 6/17/96 <1.0 

40 VB-1 (24-26) 6/6/96 6/17/96 <1.0 

41 LE-10 (4-6) 6/6/96 6/17/96 <1.0 

42 LE-10 (18-20) 6/6/96 6/17/96 <1.0 

Analytical Review / Date; 



Project ID it:. 32-08 

Project ID Name: Dolton, IL 

SK Lab Project tt\ 96-136 

Date Reported: 6/26/96 

ANALYTICAL RESULTS 

TCLP Volatile Organics 

EPA Method 8240 

TCLP Volatiles 

Page 1 of 1 

Matrix:Soil 

Work Order # 35 36 37 38 

Collector's Sample # RFI COMP B RFI COMP C RFI COMP D RFI COMP E 

Date Sampled 6/7/96 6/7/96 6/7/96 6/7/96 

Date Analyzed 6/14/96 6/14/96 6/14/96 6/14/96 

Dilution Factor 1 1 1 1 

Analvte Mnaiyxe BesOmlvmgrt. 

1 

il
l il
l 

Benzene 0.5 0.1 <0.1 <0.1 <0.1 <0.1 

Carbon Tetrachloride 0.5 0.1 <0.1 <0.1 <0.1 <0.1 

Chlorobenzene 100 0.1 <0.1 <0.1 <0.1 <0.1 

Chloroforrh 6 0.1 <0.1 <0.1 <0.1 <0.1 

^II^Dichlorobenzene 7.5 0.1 <0.1 <0.1 <0.1 <0.1 

1,2-Dichlprpethane 0.5 0.1 <0.1 <0.1 <0.1 <0.1 

1,1-Dlchloroethylene 0.7 0.1 <0.1 <0.1 <0.1 <0.1 

Methyl Ethyl Ketone 200 0.5 <0.5 3.9 <0.5 <0.5 

T etrachlorpethylene 0.7 0.1 <0.1 <0.1 <0-1 <0.1 

Trichloroethylene 0.5 0.1 <0.1 <0.1 <0.1 <0.1 

Vinyl Chloride 0.2 0.14 <0.14 <0.14 <0.14 <0.14 

fllil lytjcal Review / Date: 



- Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

6/26/96 

ANALYTICAL RESULTS 
TCLP Base/Neutral/Acids 

EPA Method 8270 

TCLP Semi-Volatiles 

Page 1 of 1 

Matrix:Soil 

Work Order # 35 36 37 38 

Collector's Sarnple # RFI COM,P B RFI COMP C RFI COMP D RFI COMP E 

Date Sampled 6/7/96 6/7/96 6/7/96 6/7/96 

Date Extracted 6/13/96 6/13/96 6/13/96 6/13/96 

Date Analyzed 6/18/96 6/18/96 6/18/96 6/18/96 

Dilution Factor 1 1 1 1 
... Anafyte Regt.imitmg/L iiliiiiiiiiPl •fio ft. 

2-Methylphenol 200 0.04 <0.04 <0.04 <0.04 <0.04 

4-Methylphenol 200 0.04 <0.04 <0.04 <0.04 <0.04 

2,4-Dinitrotoluene 0.13 0.04 <0.04 <0.04 <0.04 <0.04 

Hexachlorobenzene 0.13 0.04 <0.04 <0.04 <0.04 <0.04 

Hexachlorobutadiene O.E 0.04 <0.04 <0.04 <0,04 <0.04 

Hexachloroethane 3 0.09 <0.09 <0.09 <0.09 <0.09 

Nitrobenzene 2 0.04 <0.04 <0.04 <0.04 <0 04 

Pentachlprophenol 100 0.04 <0.04 <0.04 <0.04 <0.04 

Pyridine 5 0.04 <0.04 <0.04 <0.04 <0.04 

2,4,5-Trichlorophenol 400 0.04 <0.04 <0.04 <0.04 <0.04 

2,4,6-Trichlorophenol 2 0.04 <0.04 <0.04 <0.04 <0.04 

Analytical Review / Date: 



, Project ID #; 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 6/26/96 

Misc. 

Page 1 of 1 

MatrixiSoil 

ANALYTICAL RESULTS 
Miscellaneous 

Work Order # 35 36 37 38 

Collector's Sample # RFI COMP B RFI COMP C RFI COMP D RFI COMP E 

Date Sampled 6/7/96 6/7/96 6/7/96 6/7/96 

Analyt^ Method Oef Ahelyted flesult 

gnitability 1020 6/14/96 >142 F >142 F >142 F >142 F 

-M 9045 6/11/96 7.85 7.81 7.84 7.84 

Cyanide D5049-90 6/11/96 ND ND ND <5 mg/kg 

Culfide 9030A 6/13/96 88 mg/kg ND ND 44 mg/kg 

fPH as Mineral Spirits * 8015 6/18/96 17:29 mg/kg 13.39 mg/kg 21.57 mg/kg <10.72 mg/kg 

'^^Filter Test SK 9905 6/11/96 pass pass pass pass 

TPH Extraction date: 6/12/96 

ND = None Detected 

Aif^tical Review / Date: 



Allan A. Manteuffel Technical Center 

October 25, 1996 

Mr. Jack Bedessem 
TriHydro Corporation 
920 Sheridan 
Laramie, WY 82070 

Re; SK Lab Project #96-136 
Project ID Name: Dolton, IL 

Dear Jack; 

Enclosed please find the QA/QC results for the sample received by SK Environmental 
Laboratory on 6/96. 

Also included in the packet are the 5 gram sample data for the VGA compounds and the matrix 
spike data. 

If you have any questions concerning this analysis, or if we can be of further assistance, please 
contact Rick Cook at 312-825-7351. 

Sincerely, 

Mark A. Hartwig 
Environmental Lab Manager 

P.O. Box 92050 
Elk Grove Village, IL 12555 W. Old Higgins Road 
60009-2050 Elk Grove Village, IL 60007 

Telephone; 773/694-2700 
Fax: 773/825-7850 



Project ID #: 

Project ID Nome: 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136A 

n/13/96 

Metals Page 1 of 18 

INITIAL CALIBRATION VERIFICATION 
CHECK SAMPLE REPORT 

Metals In TCLP Leachate 

Anolyte Dat«A.iaW 1 II 
Barium 6/11/96 5 4-934 98.68 

o
 1 

o
; 

Cadmium 6/11/96 0.5 0.4787 95.74 90-110 

Lead 6/11/96 5 4.765 95.3 90-110 

Mercury 6/11/96 0.0025 0.0025 100 90-110 

METHOD BLANK SUMMARY 

Metals In TCLP Leactiate 

Lab Blank #: 607DBD3010 RBLANKl 

Date Digested: 6/7/96 6/11/96 

Date Analyzed: 6/11/96 6/11/96 

Analyfe Conpenlrattenrngft. 

Barium <0.010 N/A 

Cadmium <0.010 N/A 

Lead <0.08 N/A 

Mercury N/A <0.0002 

Review / Date: 
// 



Project ID #: 

Project ID Nome; 

SK Lab Project #; 

4^te Reported; 

32-08 

Dolton 

96-136B 

11/13/96 

Metals Page 2 of 18 

INITIAL CALIBRATION VERIFICATION 

CHECK SAMPLE REPORT 

Metals in TCLP Leachate 

[ . Analyt« 

Barium 6/7/96 5 5.032 100.64 90-110 

Cadmium 6/7/96 0.5 0.4923 98.46 90-110 

Lead 6/7/96 5 4.956 99.12 

O
 1 

o
 

C
K

 

Mercury 6/11/96 0.0025 0.0025 100 90-110 

METHOD BLANK SUMMARY 

Metals in TCLP Leachate 

Lab Blank #: 606DBD3010 RBLANKl 

Date Digested: 6/6/96 6/11/96 

Date Analyzed: 6/7/96 6/11/96 

Anal^ 

Barium <0.010 • N/A 

Cadmium <0.010 N/A 

Lead <0.08 N/A 

Mercury N/A <0.0002 

// 

Review / Date; W /• 



Project ID # 

Project ID Name 

SK Lob Project # 

Dote Reported 

32-08 

Dolton 

96-136C 

11/13/96 

Metals Page 3 of 18 

INITIAL CALIBRATION VERIFICATION 
CHECK SAMPLE REPORT 

Metals in TCLP Leachate 

\ Analyte %Rewvfefy 

Barium 6/14/96 5 4.909 98.18 90-110 

Cadmium 6/14/96 0.5 0.5017 100.34 90-110 

Lead 6/14/96 5 5,016 , 100.32 90-110 

Mercury.. 6/14/96 0.0025 0.00263 105.2 ..90.-1.10 

METHOD BLANK SUMMARY 

Metals in TCLP Leachate 

Lab Blank #: 613ADB3010 RBLANKJ 

Date Digested: 6/13/96 6/14/96 

Date Analyzed; 6/14/96 6/14/96 ii
i 

Barium <0.010 N/A 

Cadmium <0.010 N/A 

Lead <0.08 N/A 

Mercury N/A <0.0002 

Review / Date; 



Project ID #: 

Project ID Nome: 

SK Lob Project #; 

^^te Reported: 

32-08 Metals 

Dolton 

96-136D 

n/13/96 

INITIAL CALIBRATION VERIFICATION 
CHECK SAMPLE REPORT 

Metals in TCLP Leachate 

Page 4 of 18 

1 Anafyte OatcAnaly^ert ^Recovery 

Barium 6/14/96 5 4.909 98.18 90-110 

Cadmium 6/14/96 0.5 0.5017 100.34 90-110 

Lead 6/14/96 5 5.016 100.32 90-110 

Mercury 6/18/96 0.0025 0.00269 107.6 90-110 

METHOD BLANK SUMMARY 

Metals in TCLP Leachate 

Lab Blank #: 613ADB3010 RBLANKl 

Date Digested: 6/13/96 6/18/96 

Date Analyzed: 6/14/96 6/18/96 

Analyte Concenlrattonms/L 

Barium <0.010 N/A 

Cadmium <0.010 N/A 

Lead <0.08 N/A 

Mercury N/A <0.0002 

Review / Date: //// 



Project ID #: 

Project ID Nome: 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136D 

11/13/96 

Metals Page 5 of 18 

INITIAL CALIBRATION VERIFICATION 
CHECK SAMPLE REPORT 

Metals in TCLP Leachate 

1 Analyte 

Barium 6/17/96 5 4.976 99.52 .90-110 

Cadmium 6/17/96 0.5 0.5003 100.06 90-110 

Lead , 6/17/96 . 5 ; 4.93 98.6 90-110 

Mercury _ 6/18/96 0.0025 0.00269 107.6 90-110 

METHOD BLANK SUMMARY 

Metals In TCLP Leactiate 

Lab Blank #: 614ADB3010 RBLANKl 

Date Digested: 6/14/96 6/18/96 

Date Analyzed: 6/17/96- _ - 6/L8/9_6 . . 

Analyte Concentt atiQHRxg/t 

Barium <0.010 N/A. 

Cadmium <0.010 N/A 

Lead <0.08 N/A 

Mercury N/A <0.0002 

Review / Date: 



Project ID #; 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136A 

^pote Reported: 11/13/96 

Metals Page 7 of 18 

LABORATORY CONTROL SAMPLE RESULTS 
Metals in TCLP Leachate 

% Acceptability Limits: 80 -120 

Lab Control Sample ID LCSE611 

1 Anal^ %Re«overy 

Barium 6/11/96 j 6/11/96 1 0.9429 94.29 

Cadmium 6/11/96 1 6/11/96 1 0.8439 84.39 

Lead 6/11/96 1 6/11/96 1 P-9Q6?, 90.69 

Review / Date: /'// l/f±_ 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136B 

Dote Reported: 11/13/96 

Metals Page 8 of 18 

LABORATORY CONTROL SAMPLE RESULTS 
Metals in TCLP Leachate 

% Aceeptability Limits: 80 -120 

i ^ \ Analyte 1 ^Recovery 

Barium 6/7/96 , 6/7/96 1 0,9846 1 98.46 
Cadmium 6/7/96 6/7/96 1 0.8916 89.16 

Lead 6/7/96 . 6/7/96 1 0.9581 95.81 

Review / Date: 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136C 

^|pate Reported: 11/13/96 

Metals Page 9 of 18 

LABORATORY CONTROL SAMPLE RESULTS 
Metals In TCLP Leachate 

% Acceptability Limits: 80 - 120 

Lab Cpntrpl Sgmple ID LCSE614 

|[ ̂  Analyte jOatePrapamd %Racovery 

Barium 6/14/96 6/1.4/96 ] 0.9598 95.98 

Cadmium 6/14/96, 6/14/96 1 0.8859 88.59 

Lead 6/14/96 6/14/96 1 0.9812 98.12 

Review / Date: 



Project ID #: 32-08 

Project ID Name: Dolton 

SK Lob Project #: 96-136D 

Dote Reported: 11/13/96 

Metals PogelOof 18 

LABORATORY CONTROL SAMPLE RESULTS 
Metals In TCLP Leachate 

% Acceptability Limits: 80 -120 

Lab Control Sample ID LCSE614 

%Rec«very 

Barium 6/14/96 1 6/14/96 1 0.9598 95.98 

Cadmium 6/14/96 6/14/96 1 0.8859 88.59 

Lead 6/14/96 1 6/14/96 1 0.9812 98.12 

Review / Date: 



Project ID #: 32-08 

Project io Nome: Dolton 

SK Lob Project #; 96-136D 

^ote Reported: 11/13/96 

Metals Page 11 of 18 

LABORATORY CONTROL SAMPLE RESULTS 

Metals in TCLP Leachate 

% Acceptability Limits: 80 - 120 

Lab Control Sample ID LCSE614 

Analyte Oate Prepared •AReeoveis 

Barium 6/17/96 6/17/96 1 0.9344 93.44 

Cadmium 6/17/96 6/17/96 1 0.8616 86.16 

Lead 6/17/96. 6/17/96 1 0.9301 93.01 

Review / Date: 



Project ID #: 

Project ID Nome: 

SK Lob Project #: 

Date Reported: 

32-08 

Dolton 

96-136A 

M/13/96 

Metals Page 13 of 18 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Metals in TCLP Leachate 

Acceptability Limits % 

Work Order#: 9603756 RPD: 20 

Collector's Sample #: N/A % Recovery: 80-120 

1 
Barium 5.000 0.5335 5.12 5.09 92 91 

Cadmium 5.000 <0.050 4.254 4.23 85 85 

Lead 5.000 <0.40 4.476 4.445 90 89 

Mercury Q.010 <0.0008 0.0098 0:00996 98 100 

Review / Date: 



. Project ID #: 

Project ID Nome: 

SK Lob Project #; 

)ate Reported: 

32^8 

Dolton 

96-136B 

11/13/96 

Metals Page 14 of 18 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Metals In TCLP Leachate 

Acceptability Limits % 

Work Order #; 9603702 

Collector's Sample #: N/A 

RPD: 20 

morL {MSConc.mdA. aSrv 

Barium • 5.000 1.028 5.78 5.79 95 95 

Cadmium 5.000 <0.050 4.372 4.382 85 85 

Lead 5.000 <0.40 4.671 4.676 90 89 

Acceptability Limits % 

Work Order #: 9603756 RPD: 20 

Collector's Sample #:.. N/A % Recoyery: 80 - 120 

1 Analyte ^ rnpteOow-mg/t \ MSeonc.mgn 1 «St>Cwc.n>g/t 

Mercury | 0.010 | <0.0008 1 0.0098 1 0.00996 98 1 100 

Reyiew / Date: hf 



Project ID #: 

Project ID Nome: 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136C 

11/13/96 

Metals Page 15 of 18 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSG) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Metals In TCLP Leachate 

Acceptabiiltv Limits % 

Work Order #: 9603852 ' RPD: 20 

Collector's Sample #: N/A ^ % Recovery: 80 -120 

Barium 5.000 0.661 5.34 5.37 94 94 

Cadmium 5.000 <0.050 4.387 4.408 88 88 

Lead 5.000 <0.40 4.793 4.767 96 96 

Work Order #: 9603815 

N/A 

Acceotabilitv Limits % 

RPD: 20 

1 ] 1 MS% [ «SD% 

Mercury 0.010 1 <0.00250 0.0107 ^ 1 0.0107 107 1 107 

Review / Date: 



Project ID #: 

Project ID Nome: 

SK Lob Project #: 

^pote Reported: 

32-08 

Dolton 

96-136D 

11/13/96 

Metals Page 16 of 18 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSG) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Metals In TCLP Leachate 

Acceptability Limits' 

Work Order #: 9603852 RPD: 20 

Collector's Sample #: N/A % Recovery: 80-120 

1 Spn,p|eCPpc.mg/L ililSCppp.«ngiL 1 USOCenc^mglL 

Barium 5.000 0.661 5.34 5.37 94 94 

Cadmium 5.000 <0.050 4.387 4.408 88 88 

Lead 5.000 <0.40 4.793 4.767 96 96 

• 

Work Order #: 

Collector's Sample #: 

9603815 

N/A 

Acceptability Limits % 

RPD: 20 

_% Recovery: 80-120 

J. 1 spike Addferfl 
MSConc.maiL 1 

Mercury | 0.010 <0.00250 1 0.0107 1 0.0107 1 107 1 107 

Review / Date; 



Project ID #: 

Project ID Nome: 

SK Lab Project #: 

Dote Reported: 

32-08 

Dolton 

96-136D 

11/13/96 

Metals Page 17 of 18 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSG) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Metals in TCLP Leachate 

Work Order#: 9603871 

Collector's Sample #: J±/^ 

AcceptabllltY Limits % 

RPD: 20 

Anafyte 
... . . 

MSO Cone. mgA. MS% 
^0^ 

Barium 5.000 0.733 5.285 5.41 91 94 

Cadmium 5.000 <0.050 4.183 4.301 84 86 

Lead 5.000 <0.40 4.793 4.664 92 93 

Acceptdbilltv Limits % 

Work Order #: 9603871 RPD: 20 

Collector's Sample #: N/A % Recovery: 80- 120 

Analyte ' Jampt«Conp.mgft i 1 
r i MSDConc.ms 

Mercury 1 0.010 | <0.00250 1 0.0111 0.0111 T 1)1 1 111 

Review / Date: 



Project ID #: 

Project lb Nome: 

SK Lab Project #: 

icte Reported: 

32-08 

Dolton 

96-136E 

n/13/96 

Metals Poge]8ofl8 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Metals in TCLP Leachate 

Work Order #: 9604248 

N/A 

Acceptability Limits % 

RPD: 20 

S«nplcCo«c.mg/L MSOCppc.mg/L 
MS% 

Barium 1.000 <0.01 0.8547 0.862 85 86 

Cadmium 0.005 <0.005 0.005 0.00508 100 102 

Lead 0.050 <0.050 0.0523 0.0513 95 93 

Work Order#: 9603871 

Collector's Sample #: N/A 

Acceotobilitv Limits % 

RPD: 20 

I Recovery: 80 - 120 

^1
 I II
 

MSConc.mg/t [ MSD Cone, mg/t 

Mercury | 0.003 | . <0.00250 0.00248 1 0.00255 | .99 | 102 

Review / Date: 



Project ID #: 

Project ID Nome: 

SK Lab Project #: 

Dote Reported: 

32-08 

Dolton 

96-136A 

10/25/96 

Volatiles Page 1 of 6 

SURROGATE RECOVERY SUMMARY 
Volatile Organics in Soil 

EPA Method 8240 

StfTOL) j 
01 ,LE-2(4-6) 100 99 116 0 

02 LE-2 (18-20) 101 98 109 0 

03 VB-2 (20-22) 103 98 108 0 

04 VB-2 (25-27) 113 83 121 0 

05 LE-1 (2-4) 107 94 107 0 

06 LE-1 (18-20) 101 98 110 0 

07 _ lB-3 (20-22) 109 92 112 0 

08 LE-5 (18-20) 102 98 97 0 

09 LE-5 (2-4) 110 87 123 1 

10 LE-4 (4-6) 107 90 127 1 

11 LE-4 (18-20) 103 96 99 0 

Surrogates 

SI TOL Toluene-dB 

32 BFB Bromofluorobenzene 

S3 DCE 1,2-Dichloroethane-d4 

Recovery Limits 

81-117 

74-121 

70-121 

Review/ / Date; 
/• 

/"A s' 



Project ID #: 

Project ID Nome: 

SK Lab Project #: 

Dote Reported: 

32-08 

Dolton 

96-136A 

10/25/96 

Volatiles Page 2 of 6 

METHOD BLANK SUMMARY 
Volatile Organlcs in Soil 

EPA Method 8240 

Lab Blank# BL060696 BL060796 1 BL061196 

Date Analyzed 6/6/96 6/7/96 1 6/11/96 

Analyte 

Acetone <100 <100 <100 

Acetonitrile <100 <100 <100 

Allyl Chloride <5 <5 <5 

Benzene <5 <5 <5 

Benzyl Chloride <100 <100 <100 

&«oiodichloromethane <5 <5 <5 

^^otorm <5 <5 <5 

Bromomethane , <10 <10 <10 

2-Butanone <100 <100 <100 

Carbon Disulfide <100 <100 <100 

Carbon Tetrachloride <5 <5 <5 

Chlorobenzene <5 <5 <5 

Chlorodibronnomethane <5 <5 <5 

Chloroethane <10 <10 <10 

2-Chloroethyl vinyl ether <10 <10 <10 

Chloroform <5 <5 <5 

Chloromethane „ <10 <10 <10 

1,2-Dibromo-3-chloropro <100 <100 <100 

1,2-Dibromoethane <5 <5 <5 

Dibrornomethane <5 <5 <5 

1,4-Dichloro-2-butene <100 <100 <100 

^^ichlorobenzene <5 <5 <5 

1,3-Dichlorobenzene <5 <5 <5 

1,4-Dichlorobenzene <5 <5 <5 



Project ID #: 

Project ID Name: 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136A 

10/25/96 

Volatlles Page 3 of 6 

METHOD BLANK SUMMARY 
Volatile Organics in Soil 

EPA Method 8240 

Lab Blank # BL060696 BL060796 BL061196 

Date Analyzed 6/6/96 6/7/96 6/11/96 

Analyfe c 

Pichiorodifiuoromethone <5 <5 <5 

1,1-Dichloroethane <5 <5 <5 

1,2-Pichigrgethqne <5 <5 <5 

1,1-Dichloroethene <5 <5 <5 

cis-1,2-Dichloroethene <5 <5 <5 

trans-1,2-Pichloroethene <5 <5 . <5 

1,2-Pichloropropane <5. <5 <5 

GIS'1 ,3-Pichloropropene <5 <5 <5 

trans-1,3-Pichloropropen <5 <5 

Ethyibenzene <5 <5 <5 

Ethyl methocryiate <5 <5 <5 

2-Hexanone <50 <50 <50 

IsobutyLAlcohol <1000 <1000 . <1000 

Methacryionitrile <100 <100 <100 

Methylene Chloride <5 <5 <5 

Methyl Iodide <5 <5 <5 

Methyl rnethpcrylote <50 <50 <50 

4-M.ethyl-2-pentanone <50 <50 <50 

Pentochloroethane <10 <10 <10 

Styrene <5 <5 <5 

I, ], 1,2-Tetrachlproethane <5 <5 <5 

1,1,2,2-Tetrachloroethane <5 <5 _ <5 

Tetrachloroethene <5 <5 <5 

Toluene <5 <5 <5 

1,1,1-Trichloroethane <5 <5 <5 



Project ID #: 32-08 

Project ID Name: Dolton 

SK Lob Project #: 96-136 

Dote Reported: 10/25/96 

Voiatiles Page 3 of 6 

ANALYTICAL RESULTS 
Volatile Organics In Soil 

EPA Method 8240 

Work Order # 19 20 21 22 23 24 

Collector's Sample # VB-6 (20-22) VB-6 (24-26) VB-4 (22-24) VB-4 (26-28) LE-7 (4-6) LE-7 (18.20) 

Date Sampled 6/4/96 6/4/96 6/4/96 6/4/96 6/5/96 6/5/96 

Date Analyzed 6/11/96 6/11/96 6/11/96^ . 6/11/96 6/11/96 6/11/96 

Dilution Factor 1 1 1 1 1_ 1 

1 An,lyte 

Methyl Ethyl Ketone 100 <100 <100 <100 <100 <100 <100_ 

Methylene Chloride 5 <5 <5 <5 <5 <5 <5 

Tetrachloroethene 5 <5 <5 <5 <5 <5 <5 

^2-Trichloroethane 5 <5 <5 <5 <5 <5 <5 
IP 
Trichloroethene 5 <5 <5 <5 <5 <5 <5_. 

Benzene 5 <5 <5 <5 <5 <5 <5 „ 

1,1-Dichloroethene 5 <5 <5 <5 <5 <5 <5 

1,2-Dichloropropane 5 <5 <5 <5 <5 <5 <5 

1,2-Dichloroethane 5 <5 <5 <5 <5 <5 <5 . 

trans-1,3-Dichloropropene 5 . <5 <5 <5 <5 <5 <5„ 

Vinyl Chloride 5 <5 <5 <5 <5 <5 <5 

Analytical Review / Date: Y L 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136 

Dote Reported: 10/25/96 

Volatiles Page 4 of 6 

ANALYTICAL RESULTS 
Volatile Organlcs in Soil 

EPA Method 8240 

Work Order# 49 51 52 53 55 

Collector's Sample # LE-8 (18-20) XX-5 LE-9 (18-20) LE-9 (22-24)' VB-8 (24-26) 

Date Sampled 6/7/96 6/7/96 6/7/96 6/7/96 6/5/96 

rOate Analyzed 6/18/96 6/17/96 6/18/96 6/18/96 6/15/96 

Dilution Factor 1 1 . 1 1 1 

Anslyte 

Methyl Ethyl Ketone 100 <100 <100 <100 <100 <100 

Methylene Chloride 5 <5 <5 <5 <5 <5 

Tetrochioroethene 5 <5 <5. <5.: . <5.^ „ <5 _ 

1,1,2-TriGhloroethane 5 <5 <5 <5 <5 <5 

Trichloroethene 5 <5 <5 <5 <5 <5 

Benzene 5 <5 <5 <5 <5 <5 

1,1-Pichloroethene 5 <5 <5 <5 <5 <5 

1,2-Dichloropropane 

1,2^Dichloroethane 

5 <5 <5 <5 <5 <5 1,2-Dichloropropane 

1,2^Dichloroethane 5 <5 <5 <5 <5 <5 

trans-1,3-Dichloropropene 5 <5 <5 <5 <5 <5 

Vinyl Chloride 5 <5 <5 <5 <5 <5 



Project ID #: 

Project ID Nome: 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136A 

10/25/96 

Volatiles Page 4 of 6 

METHOD BLANK SUMMARY 
Volatile Organics In Soil 

EPA Method 8240 

Lab Blank# BL060696 BL060796 BL061196 

Date Analyzed 6/6/96 6/7/96 6/11/96 

Analyte 11
 

. 

1,1,2-Trichloroethane <5 <5 <5 

Trichloroethene <5 <5 <5 

1,2,3-Trichloropropone <6 <5. <5 

Vinyl Acetate <50 <50 <50 

Vinyl Chloride <10 <10 <10 

Bene (Total) <5 <5 <5 

Review / Date: (c/i V9 G 



Project ID #; 32-08 

Project ID Name: Dolton 

SKLob Project #: 96-136A 

Dote Reported: 10/25/96 

Volatiles Page 5 of 6 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organlcs in Soil 

EPA Method 8240 

Work Order#: 96-136-04 

VB-2 (25-27) 

Analyte 
NSConc. 

I;:;:;:;:;:;:;:;:;:;;;:;:;:;::;;:;:::;:;:;::;*?::;:;;;:;: 

MSOCono. 
tio/Ka RPD% RPD 

Benzene 50 <5 49.9 49.2 100 98 1 20 76-127 

Chlorobenzene 50 <5 48.9 47 98 94 4 20 75-110 

1,1 -Dichloroethylene 50 <5 57.9 53.7 116 107 8 20 61 - 145 

Toluene 50 <5 51.3 51.6 103 103 0 20 76 - 125 

Trichloroethylene 50 <5 47.8 44.4 96 89 7 20 71 - 120 

Work Order#; 96-136-08 

LE-5 (18-20) 

ma/Ko malKa 
MSC.™. MSD-A 

At^ 

l&iii 

mte%, 

Benzene 50 <5 52 52.3_ _ 104 105 1 20 76-127 

Chlorobenzene 50 <5 51.4 52.9 103 106 3 20 75-110 

1,1 -DiGhloroethylene 50 <5 48.6 48.8 97 98 0 20 61 - 145 

Toluene 50 <5 52.6 53.9 105 108 2 20 76- 125 

Trichloroethylene 50 <5 52.4 50.8 105 1 Q.2 ..3 20 7] - 120 

Review / Date: 
//7/ / / 

cf) I'/h 



Project ID #: 32-08 

Project ID Name: Dolton 

SK Lab Project #: 96-136A 

^iate Reported: 10/25/96 

Volatiles Page 6 of 6 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organics in Soil 

EPA Method 8240 

Work Order #: 9603700 

Collector's Sample #: N/A 

Splf^e Added MS. MSO. M • 
Benzene 50 <5 51.9 49.9 104 100 4 20 76-127 

^wrobenzene 50 <5 53.4 49.5 107 99 8 20 75-110 
W 
\, 1 -Dichloroethy lene 50 <5 47.8 49.8 96 100 4 20 61 - 145 

Toluene 50 <5 65.6 56.6 131 113 15 20 76 - 125 

Trichloroethylene 50 <5 50.3 50.6 101 101 0 20 71 - 120 

eview/ Date: /x-

/ ' /' ' 



Project ID #: 

Project ID Nome: 

SK Lob Project #; 

Dote Reported: 

32-08 

Dolton 

96-136C 

n/11/96 

Volatiles Page 1 of 6 

SURROGATE RECOVERY SUMMARY 
Volatile Organlcs In Soil 

EPA Method 8240 

1 t A 
^. rrrti \ 

: • 
17 VB-9 (22-24) 92 91 137 1 

18 VB-9 (26-28) 99 88 : 116 0 

19 VB-6 (20-22) 102 83 110 0 

20 • .VB-6 (24-26) 91 94 118 0 

21 VB-4 (22-24) 92 82 114 0 

22 VB-4 (26-28) 97 81 116 0 

23 ^ LE-7 (4-6) 106 83 127 1 

, 24 LE-7 (18-20) 102 87 108 0 

25 MW-6 (4-6) 89 83 109 0 

26 MW-6 (20-22) 101 86 106 0 

27 VB-8 (30-32) 105 80 125 1 

28 VB-8 (34-36) 92 90 111 0 

29 XX-1 106 79 90 0 

30 XX-2 108 69 118 1 

31 XX-3 102 76 106 0 

32 XX-4 111 72 115 1 

33* Trip Blank A 98 TOO 102 0 

34* Trip Blank B 98 99 102 0 

SI 

32 

S3 

* Aqueous Samples 

Surrogates 

TOL Toluene-d8 

BFB Bromofiuorobenzene 

DCE 1,2-Dichioroethane-d4 

Recovery Limits 

81-117 

74- 121 

70- 121 

Review I Date: 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lab Project #: 96-136C 

Dote Reported: 10/25/96 

Volatiles Page 2 of 6 

METHOD BLANK SUMMARY 
Volatile Organics in Soil 

EPA Method 8240 

Lab Blank # 2MBL61396 2MBL61496 2MBL61596 5MBL61496 

Date Analyzed 6/13/96 6/14/96 6/15/96 6/14/96 

Analyte 

Acetone <100 <100 <100 <100 

Acetonitrile <100 <100 <100 <100 

Allyl Chloride <5 <5 <5 <5 

Benzene <5 <5 <5 <5 

Benzyl Chloride <100 <100 <100 <100 

H^modichloromethone <5 <5 <5 <5 

Bromoform <5 <5 <5 <5 

Bromomethone <10 <10 <10 <10 

2-Bufanone <100 <100 <100 <100 

Carbon Disulfide <100 <100 <100 <100 

Carbon Tetrachloride <5 <5 <5 <5 

Chlorobenzene <5 <5 <5 <5 

Chlorodibromomethqne <5 <5 <5 <5 

Chloroethane <10 <10 <10 <10 

2-Chloroethyl yinyi ether <10 <10 <10 <10 

Chloroform <5 <5 . <5 <5 

Chloromethane <10 <10 <10 <10 

1,2-Dibromo-3-chloropro <100 <100 <100 <100 

J ,2-Dibromoethqne <5 <5 <5 <5 

Dibromomethane <5 <5 <5 <5 

l^-Dichloro-2-butene <100 <100 <100 <100 

x2-Dichlorobenzene <6 <5 <5 <5 

1,3-Dichiorobenzene <5 <5 <5 <5 

1,4-Dichlorobenzene <5 <5 <5 <5 

Dichlorodifiuoromethane <5 <5 <5 <5 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #; 96-136C 

Dote Reported: 10/25/96 

Volatiles Page 3 of 6 

METHOD BLANK SUMMARY 
Volatile Organlcs in Soil 

EPA Method 8240 

Lab Blank # 2MBL6i396 2MBL61496 2MBL61596 5MBL61496 

Date Analyzed 6/13/96 6/14/96... 6/15/96 6/14/96 

Analyte i 
1,1-Dichloroethane <5 <5 <5 <5 

1,2-DichloroethQne <5 <5 <5 <5 

l,:l-Dlchloroethene <5 <5 <5 ....<5 : 

cis-1,2-Dichloroethene <5 <5 <5 • <5 

trans-1,2-DiGhloroethene <5 <5 <5 <5 

1,2-Di.ehloroprQpane <5 <5 <5 <5 

cis-1,3-Dichloropropene <5 <5 ^..<5 <5 

trans-1,3-pichioropropen <5 <5 <5 <5 

Ethyibenzene <5 <5 <5 <5 

Ethyl methacrylate <5 <5 <5 <5 

2-Hexanone <50 <50 <50 <50 

Is.obutyiAlcoho! <1000 <1000 <1000 <1000 

Methacryionitrile <100 <100 <100 <100 

Methylene Chloride <5 <5 <5 <5 

Methyl Iodide <5 <5 <5 <5 

Methyl methacrylate <5 <5 <5 <5 , 

4-Methyl-2-pentanone <50 <50 <50 .<50 

Pentachloroethane <10 <10 <10 <10 

Styrene <5 <5 <5 <5 

1,1,1,2-Tetrqchloroethane <5 <5 <5 <5 

1,1,2,2-Tetrachloroethane <5 <5 <5 <5 

Tetrachloroethene <5 <5 <5 <5 

Toluene <5 <5 <5 <5 



Project ID #; 

Project ID Name; 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136C 

10/25/96 

Volatiles Page 4 of 6 

METHOD BLANK SUMMARY 
Volatile Organics In Soil 

EPA Method 8240 

Lab Blank # 2MBL61396 2MBL61496 2MBL61596 5MBL61496 

Date Analyzect 6/13/96 6/14/96 6/15/96 6/14/96 

Analyte 

il
l 
i
i
i
 

.tlot*)ig/K9 

1,1,1 -Trichloroethone <5 <5 <5 <5 

1,1,2-Trichloroe thane <5 <5 '<5 <5 

Trichioroethene <5 <5 <5 <5 

1.2,3-Trichloropropane <5 <5 <5 <5 

Vinyl Acetate <50 <50 <50 <50 

Chloride <10 <10 <10 <10 w 
Xylene (Total) <5 <5 <5 <5 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136C 

Dote Reported: 10/25/96 

Volatiles Page 5 of 6 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organics In Soil 

EPA Method 8240 

Work Order#: 96-136-28 

Collector's Sample #: VB-8 (34-36) 

MSOO™. 

Benzene . 50 <5 49 49.6 98 99 1 20 76-127 

Chlorobenzene 50 <5 46.4 47 93 94 1 20 75-110 

1,1 -Oichloroef hylene 50 <5 41.6 43.5 83 87 4 20 61 - 145 

Toluene 50 <5 477 47.4 95 95 1 20 76- 125 

Trichloroethylene 50 <5 51.9 56.5 104 113 8 20 71 - 120 

Work Order#: 96-136-26 

«S% 
L 

Benzene 50 <5 ' 53.2 53.1 106 106 0 20 76-127 

Chlorobenzene 50 <5 49.6 48.3 99 97 3 20 75-110 

1,1 -Dichloroethylene 50 <5 55.2 61.2 110 122 10 20 61 -145 

Toluene 50 <5 60.5 53 121 106 13 20 76-125 

Trichloroethylene 50 <5 46.4 47 93 94 1 20 71 - 120 /• 
Review / Date: 



Project ID #: 32-08 

Project ID Name: Dolton 

SK Lob Project #: 96-136C 

Ulbte Reported: 10/25/96 

Voiatiles Page 6 of 6 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organics In Soil 

EPA Method 8240 

Work Order #: 96-136-32 

MSOCanc. 
M 

Benzene 50 <5 53.4 52.1 107 104 2 20 76-127 

^^obenzene 50 <5 47 48.4 94 97 3 20 75-110 
w 
1,1 -Dichloroethylene 50 <5 46.9 51.5 94 103 9 20 61 - 145 

Toluene 50 <5 52.2 54.4 104 109 4 20 76-125 

TriGhloroethylene 50 <5 47.9 49.8 96 100 4 20 71 - 120 

Work Order #: 9603824 

Collector's Sample #: N/A 

^ aatKo 

u mils% 1 
%«ecJ 
' erv 

Benzene 50 <5 50.1 50.2 100 100 0 20 76-127 

Chlorobenzene 50 <5 50.3 48.1 101 96 4 20 75-110 

1.1 -Dichloroethylene 50 <5 52.4 53.8 105 108 3 20 61 - 145 

Toluene 50 <5 50.3 48 101 96 5 20 76-125 

Trichloroelhylene 50 <5 50.2 50.2 100 100 0 20 71 - 120 

view / Date; 
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Volatiles Page 1 of 7 

SURROGATE RECOVERY SUMMARY 
Volatile Organics In Soil 

EPA Method 8240 

1 WockOrder# 

««tRaccvary 

39 VB-1 (20-22) 113 89 112 0 

40 VB-1 (24-26) 110. • .i.:. 84. 103 0 

41 LE-10(4-6) 111 91 126 1 

42 LE-10 (18-20) 108 89 116 0 

43 LErlO(24r26) 101 74 112 0 

44 VB-7 (20-22) 108 91 112 0 

45 VB-7 (24-26) 95 71 114 1 

46 VB-5 (20-22) 119 82 117 0 

47 VB-5 (24-26) 91 80 126 1 

48 LE-8 (4-6) 115 85 123 1 

49 LE-8 (18-20) 92 91 99 0 

50 LE-9 (2-4) 117 85 113 0 

51 XX-5 107 94 98 0 

52 LE-9 (18-20) 117 84 120 0 

53 LE-9 (22-24) 88 81 140 1 

54 VB-3 (22-24) 107 ' 88 124 1 

55 VB-8 (24-26) 105 94 104 0 

56* Trip Blank 103 94 91 0 

* Aqueous Sample 

Surrogate Limits 

Toiuene-dB 

Bromofluorobenzene 

1,2-Dichloroethane-d4 

Recovery Limits 

81-117 

. 74- 121 

70- 121 

Review / Date: 
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Volatiles Page 2 of 7 

METHOD BLANK SUMMARY 
Volatile Organics in Soil 

EPA Method 8240 

Lab Blank# 2MBL6I896 2MBL62096 5MBL6n96 5MBL6I796 .5MBL61896 5MBL61996 

Date Analyzed 6/13/96 6/20/96 6/11/96 6/17/96 6/18/96 6/19/96 f •ati tig?K 

Acetone <100 <100 <100 <100 <1,00 <100 

Acetonitriie <100 <100 <100 <100 <100 <100 

Ailyl Chloride <5 <5 <5 <5 <5 <5 

Benzene <5 <5 <5 <5 <5 <5 

Benzyl Chloride <100 <100 <100 . <100 <100 <100 

i|fcmodichloromethane <5 <5 <5 <5 <5 <5 

Bromotorm <5 <5 <5 <5 <5 <5 

Bromomethone <10 <10 <10 <10 <10 <10 

2-Butonone <100 <100 <100 <100 <100 <100 

Carbon Disulfide <100 <100 <100 <100 <100 <100 

Carbon Tetrachloride <5 <5 <5 <5 <5 <5 

Chlorobenzene <5 <5 <5 <5 <5 <5 

Chlorodibromornethane <5 <5 <5 <5 <5 <5 

Chloroethane <10 <10 <10 <10 <10 <10 

2-Chloroethyl vinyl ether <10 <10 <10 <10 <10 <10 

Chlorotorm <5 <5 <5 <5 <5 <5 

Chloromethane <10 <10 <10. <10 <10 <10 

1,2-Dibromo-3-chloropropQn <100 <100 <100 <100. <100 <100 

1 ,?.Dibromoethane <5 <5 <5 <5 <5 <5 

Dibromomethane <5 <5 <5 <5 <5 <5 

1,4-Dichloro-2-butene <100 <100 <100 <100 • <100 <100 

B|-Dichlorobenzene <3 <5 <5 <5 • <5 <5 

1,3-Dichlorobenzene <5 <5 <5 <5 <5 <5 

1,4-Dichlorobenzene <5 <5 <5 <5 <5 <5 

Dichlorodifluoromethane <5 <5 <5 <5 <5 <5 . 
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Project ID Nome: Dolton 
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Volatiles Page 3 of 7 

METHOD BLANK SUMMARY 
Volatile Organics in Soil 

EPA Method 8240 

Lab Blank # 2MBL61896 2MBL62096 5MBL61196 5MBL61796 5MBL61896 5MBL61996 

Date Analyzed 6/18/96 6/20/96 6/11/96 6/17/96 6/18/96 . .6719/96 

Anatyie c 1 
1,1-Dichloroethane <5 <5 <5 <5 <5 ; <5 

1,2-Dichloroethane <5 <5 <5 <5 <5 <5 

1,1-Dichloroethene <5 <5 <5 <5 <5 <5 

cis-1,2-Dichiorpethene <5 <5 <5 <5 <5 <5 

trans-1,2-Dichloroethene <5 <5 <5 <5 <5 <5 

1,2TDichloropropane <5 <5 <5 <5 <5 <5 

cis-1,3-Dichioropropene <5 <5 <5 <5 <5 <5 

trans-1,3-Dichloropropene <5 <5 <5 <5 . <5 <5 

Ethylbenzene <5 <5 <5 <5 <5 <5 

Ethyl methacrylate <5 <5 <5 . <5 <5 <5 

2-Hexanone <50 <50 <50 <50 <50 <50 

isobutyi Alcohol <1000 <1000 <1000 <1000 <1000 <1000 

Methacrylonitrile <100 <100 <100 <100 <100 <100 

Methylene Chloride <5 <5 <5 <5 <5 <5 

Methyl Iodide . <5 <5 <5 <5 <5 <5 

Methyl methdciylate . <5- • <5 <5 <5 <5 <5 

4-Methyl-2-pentanone <50 <50 <50 <50 <50 <50 

Pentochloroethane <10 <10 <10 <10 <10 <10 

Styrene <5 <5 <5 <5 <5 <5 

1,1,1,2-Tetrachloroethane <5 <5 <5 <5 <5 <5 

1,1,2,2-Tetrachloroethane <5 <5. <5 <5 <5 <5 

Tetrochloroethene <5 <5 <5 <5 <5 <5 

Toluene <5 <5 <5 <5 <5 <5 



Project ID#: 32-08 

Project ID Name: Dolton 
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Dote Reported: 10/25/96 

Volatiles Page 4 of 7 

METHOD BLANK SUMMARY 
Volatile Organlcs In Soil 

EPA Method 8240 

Lab Blank# 2MBL61896 2MBL62096 5MBL61196 5MBL61796 5MBL61896 5MBL61996 

Date Analyzed 6/18/96 6/20/96 6/11/96 6/17/96 6/18/96 6/19/96 m
 ConeeniratiOnpglKg : 

1.1,1 -Trichioroethone <5 <5 <5 <5 <5 <5 

1,1,2-Trichloroethane <5 <5 <5 <5 <5 <5 

Trichioroethene <5 <5 <5 <5 <5 <5 

1,2,3-Trichloropropane <5 <5 <5 <5 <5 <5 

Vinyl Acetate <50 <50 <50 <50 <50 <50 

Chloride <10 „ <10 <10 <10 <10 <10 
w 
Xylene (Total) <5 <5 <5 <5 <5 <5 
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Project ID Name: Dolton 
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Volatiles Page 5 of 7 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organics In Soil 

EPA Method 8240 

Work Order#: 96-136-43 

l8.lt. toJrt •"u-SKr MSOOonc. MS% 

Benzene 50 <5 48 48.9 96 98 2 20 76-127 

Chlorobenzene 50 „ <5 46.1 , 42.8 92 86 7 20 75-1)0 

1,1 -Dichloroethylene 50 <5 46.8 47.3 94 95 1 20 61 - 145 

Toluene 50 <5 47 42.7 94 85 10 20 76- 125 

Irichiqroethylene 50 <5 47.8 48 96 ! 96 0 20 71 - 120 

Work Order#: 96-136-49 

Collector's Samoie #: LE-8 (18-20) 

• ^ "Lr- .880... 83. 
8.8« 

Acc. 

Benzene 50 <5 48 50.3 96 101 5 20 76-127 

Chlorobenzene 50 <5 45.5 46.6 91 . 93 2 20 75-110 

1,1 rDlGhloroethylene 50 <5 40.6 47.1 81 94 15 20 61-145 

Toluene 50 •<5 44.4 44.1 89 88 1 20 76-125 

Trichloroethylene 50 <5 49.2 52 98 104 6 20. 71 - 120 

Review / Date: / v 
/./ , 
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Volatiles Page 6 of 7 

MATRIXSPIKE(MS)& 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organlcs in Soil 

EPA Method 8240 

Work Order #: 9603677 

Collector's Sample #; N/A 

y*e '' ua/Ka ^/Ka 
«SD% 

.. . ^ 11 

lilifii 
Benzene 50 <5 52 52.3 104 105 1 20 76 - 127 

aMpbenzene 50 <5 51.4 52.9 103 106 3 20 75-110 

1, rDichloroethylene - 50 <5 48.6 . 48.8 97 98 0 20 61 - 145 

Toluene 50 <5 52.6 53.9 105 108 2 20 76-125 

Trichloroethylene 50 <5 52.4 50.8 105 102 3 20 71 - 120 

Work Order #: 96-136-40 

Collector's Sample #: VB:L(24-26) 

tia/Ka Rncovflr 
«SD% 

fReeuverwi 

iiHiw ny 

Benzene 50 <5 55.4 52.8 111 106 5 20 76- 127 

Chlorobenzene 50 <5 53.4 48.3 107 97 10 20 75-110 

1,1 -Dichloroethylene 50 <5 53 58.4 106 117 10 20 61 - 145 

Toluene 50 <5 62.3 . 51.9 125 104 18 20 76-125 

Trichloroethylene 50 <5 47.7 46.2 95 92 3 20 71 - 120 

Review / Date: 
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Volatiles Page 7 of 7 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organlcs in Soil 

EPA Method 8240 

Work Order #: 96-136-39 

1 San^^eConc, iiiliil MSD% 

Benzene 50 <5 54.8 57.3 no 115 4 20 76- 127 

Chlorobenzene 50 <5 50.3 50.5 101 101 0 20 75-110 

1,1 -Dichloroethylene 50 <5 48.1 47.9 96 96 0 20 61 - 145 

Toluene 50 <5 53.5 56.6 107 113 6_ 20 76-125 

Trichioroethyiene 50 <5 48.3 46 97 92 5 20 71 - 120 

Work Order #: 9603896 

Collector's Sample #: NA 

ii 
mxm 

Benzene 50 <5 51.2 53.9 102 108 5 20 76-127 

Chlorobenzene 50 <5 45.4 46.7 91 93 .3 20 75-110 

1,1-Dichloroethylene 50 <5 55.7 66.2 111 132 17 20 61 - 145 

Toluene 50 • <5 46.8 48.4 94 97 3 20 76-125 

Trichioroethyiene 50 <5 * * * * * 20 71 - 120 

* Sample Interference. 

Review / Date: 
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Volatiles Page 1 of 6 

ANALYTICAL RESULTS 
Volatile Organics in Soil 

ERA Method 8240 

Work Order # 01 02 03 04 06 08 

Collector's Sample # LE-2 (4-6) LE-2 (18-20) VB-2 (20-22) VB-2 (25-27) LE-1 (18-20) LE-5 (18-20) 

Date Sampled 5/30/96 5/30/96 5/30/96 5/30/96 5/30/96 5/31/96 

Date Analyzed 6/6/96 6/6/96 6/6/96 6/6/96 6/6/96 6/7/96 

Dilution Factor 1 1 1 1 1 1 

1 An^lyte ' \ 

Methyl Ethyl Ketone 100 <100 <100 <100 <100 <100 <100 

Methylene Ghloride 5 <5 <5 <5 <5 <5 <5 

Tetrochioroethene 5 <5 <5 <5 <5 <5 <5 

1^2-Trichloroethane 5 <5 <5 <5 <5 <5 <5 

T^Wloroethene 5 <5 <5 <5 <5 <5 

Benzene 5 <5 <5 <5 <5 <5 <5 

1,1-Dichloroethene 5 <5 <5 <5 <5 <5 <5 

1.2-Dichioropropane 5 <5 <5 <5 <5 <5 <5 

1,2-Dichloroethane 5 <5 <5 <5 <5 <5 <5 

trans-1,3-Diehloropropene 5 <5 <5 <5 <5 <5 <5 

Vinyl Chloride 5 <5 <5 <5 <5 <5 <5 



Project ID #: 32-08 

Project ID Name: Dolton 

SK Lob Project #: 96-136 
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Volatiles Page 2 of 6 

ANALYTICAL RESULTS 
Volatile Organics In Soil 

EPA Method 8240 

Work Order# 09 11 14 15 17 18 

Collector's Sample # LE-5 (2-4) LE-4 (18-20) VB-3 (32-34) VB-3 (34-36) VB-9 (22-24) VB-9 (26-28) 

Date Sampled 5/31/96 5/31/96 6/3/96 6/3/96 6/4/96 6/4/96 

Date Analyzed 6/7/96 6/7/96 6/5/96 6/5/96 6/11/96 6/11/96 

Dilution Factor 1 1 1 1 1 1 

Analyte 
. 

: 

Methyl Ethyl Ketone 100 107 <100 <100 <100 <100 <100 

Methylene Chloride 5 <5 <5 <5 <5 <5 <5 

Tetrcchloroethene 5 <5 <5 <5 <5 <5 <5 

1.1,2-Trichloroethane 5 <5 <5 <5 <5 <5 <5 

Trichloroethene 5 <5 <5 <5 <5 <5 <5 

Berizene 5 <5 <5 <5 <5 <5 <5 

1,1-Dichloroethene 5 <5 <5 <5 <5 <5 <5 

1,2-Dichloropropane 5 <5 <5 <5 <5 <5 <5 

1,2-pich]proe th on e 5 <5 <5 <5 <5 <5 <5 

trans-1,3-Dichloropropene 5 <5 <5 <5 <5 <5 <5 

Vinyl Chloride 5 <5 <5 <5 <5 <5 . <5 
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Volatiles Page 5 of 6 

ANALYTICAL RESULTS 
Volatile Organlcs In Soil 

EPA Method 8240 

Work Order # 31 32 39 40 41 42 

Collector's Sample # XX-3 XX-4 VB-l (20-22) VB-l (24-26) LE-10(4-6) LE-10(18-20) 

Date Sampled 6/5/96 6/5/96 6/6/96 6/6/96 6/6/96 6/6/96 

Date Analyzed 6/14/96 6/14/96 6/15/96 6/17/96 6/15/96; 6/15/96 

Dilution Factor 1 1 1 1 1 1 

Aoalyte t itgi s J 
Methyl Ethyl Ketone 100 <100 <100 <100 <100 <100 <100 

Methylene Chloride 5 <5 <5 <5 <5 <5 <5 

Tetrochloroethene 5 <5 <5 <5 32.2 <5 <5 

J^^-Trlchloroethane ̂ 5 <5 <5 <5 <5 <5 <5 

iWnloroethene 5 <5 <5 <5 <5 <5 <5 

Benzene 5 <5 <5 <5 <5 20.8 <5 

1,1-Dichloroethene 5 <5 <5 <5 . <5 <5 <5 

1,2-Di,chloropropane 5 <5 <5 <5 <5 <5 <5 

1,2-Dichloroethane 5 <5 <5 <5 <5 <5 <5 

trans-1,3-Dlchloropropene 5 <5 <5 <5 <5 <5 <5 

Vinyl Chloride 5 <5 <5 <5 <5 <5 <5 
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ANALYTICAL RESULTS 

Volatile Organlcs In Soil 

EPA Method 8240 

Work Order # 43 44 45 46 47 48 

Collector's Sample # LE-l 0(24-26 VB-7 (20-22 VB-7 (24-26) VB^S (20-22) VB-5 (24-26) LE-8(4-6) 

Date Sampled 6/6/96 6/6/96 6/6/96 6/7/96 6/7/96 6/7/96 

Date Analyzed 6/15/96 ^6/15/96 6/15/96 6/18/96 6/15/96 6/18/96 

Dilution Factor 1 1 1 , 1 1 1 

Analyte 
tff t ftff ^ t /f^."^5.' ' s' ''' ̂ A' 

Methyl Ethyl Ketone 100 <100 <100 <100 <100 <100 <100 

Methylene Chloride 5 <5 <5 <5 <5 17 <5 

Tetrochloroethene 5 <5 <5 <5 <5 <5 <5 

1,1,2-Trichloroethane 5 <5 <5 <5 <5 <5 <5 

Trichioroethene 5 <5 <5 <5 <5 <5 <5 

Benzene 5 <5 <5 <5 <5 9.8 <5 

1.1-Dichloroethene 5 <5 <5 <5 <5 <5 <5 

1,2-Dichloropropane 5 <5 <5 <5 <5 <5 <5 

1,2-Dichloroethone 5 <5 <5 <5 <5 <5 <5 

trons'l ,3-Dichloropropene 5 <5 <5 <5 <5 <5 <5 

Vinyl Chloride 5 <5 <5 <5 <5 <5 <5 

Analytical Review / Date 
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Volatiles Page 1 of 3 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organics In Soil 

EPA Method 8240 

Work Order #: 96-136-43 

t' 
Methyl Ethyl Ketone 5 <5 ND ND 76- 127 

t^hylene Chloride 5 <5 30 600 75-110 

iWrochloroethene 5 <5 12 240 61 - 145 

1,1.2-Trichloroethone 5 <5 . 9 180 76-125 

Trichloroethene 5 <5 „ 3.9 78 71 - 120 

Benzene 5 <5 8.3 166 71 - 120 

1,1-Dichloroethene 5 <5 10 200 71 - 120 

1.2-Dichloropropone 5 <5 8.7 174 71 - 120 

1,2-Dichloroethahe 5 <5 7.7 154 71 - 120 

trans-1,3-Dichloropropene 5 <5 ' 5.1 102 71 - 120 

Vinyl Chloride 5 <5 9.5 190 71-120 

/ 

Review / Date: 
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Volatiles Page 2 of 3 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organics in Soil 

EPA Method 8240 

Work Order#: 96-136-52 

Ana)yt« 

Methyl Ethyl Ketone 5 <5 ND ND 76-127 

Methylene Chloride 5 <5 19.3 386 75-110 

Tetrcchloroethene 5 <5 8.99 180 61-145 

1,1,2-Trichloroethqne 5 <5 4.42 88 , 76-125 

Tn'chloroethene 5 <5 4.17 83 71-120 

Benzene 5 <5 8.08 162 71 - 120 

1,1-Dichloroethene 5 <5 8.63 173 71-120 

1,2-Dichloropropane 5 <5 5.99 120 71 - 120 

1,2-Dichloroethane 5 <5 8.02 160 71 - 120 

trans-1,3-Dichloropropene 5 <5 ' 3.28 66 71 - 120 

Vinyl Chloride 5 <5 10:2 204 71 - 120 
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Volatiles Page 3 of 3 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSG) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organlcs in Soil 

EPA Method 8240 

Work Order #: 96-136-39 

yfrnycovsry 

Methyl Ethyl Ketone 50 <5 50 100 76-127 

fy^toyiene Chloride 50 <5 NO ND 75-110 

T^rochloroethene 50 <5 48.9 98 61 - 145 

1,1,2-Trichloroethane 50 <5 50.3 101 76-125 

Trichioroethene 50 <5 48.3 97 71 - 120 

Benzene 50 <5 54.8 no 71-120 

1,1-Dichloroethene, 50 <5 48.1 96 71-120 

1,2-Dichloropropane 50 <5 51.4 103 71 -.120 

1.2-Dichloroethcne 50 <5 51.7 103 71 - 120 

trdns-l ,3-Dichloropropene 50 <5 48.3 97 71 - 120 

Vinyl Chloride 50 <5 49 98 71 - 120 

Review / Date: 

. /: /:• / 

///vr-
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METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8240 

Lab Blank# 8SBL0605 8SBL0607 

Date Extracted 6/5/96 6/7/96 

Pate Analyzed 6/6/96 6/13/96 

1 
Acengphthene <660 <660 

Acenophthyiene . <660 <660 

Anthracene <660 <660 

Benz(a)qnthraeene <660 <660 

Benzo(b)tluoranthene <660 <660 

Benzo(k)tluoranthene <660 <660 

Benzoic Acid <3300 <3300 

Benzo(g,h,i) perylene <660 <660 

Benzo(a)pyrene <660 <660 

Benzyl Alcohol <1300 <1300 

bis(2-Chloroethoxy)Methan <660 <660 

bis(2-Chloroethyl) Ether <1850 <1850 

bis(2-Chloroisopropyl) Ether <1600 <1600 

4-Bromophenyl-phenylether <660 <660 

Butylbenzylphtholote <660 <660 

4-Chloroaniline -<1300 <1300 

4-Chloro-3-Methylphehol <1300 <1300 

2-Chloronaphthalene <1100 <1100 

2-Chlprophenol <660 <660 

4-Chlorophenyl-phenylether <660 <660 

Chrysene <660 <660 

Dibenz(a,h)anthracene <660 <660 

Dibenzofuron <660 <660 
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Project ID Name: Dolton 

SK Lob Project#: 96-136A 
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Semi-Volatiles Page 3 of 6 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8240 

Lab Blank # 8SBL0605 8SBL0607 

Date Extracted 6/5/96 6/7/96 

Date Analyzed 6/6/96 6/13/96 

Anal^B GmceatratteftiigiKa 

1,2-Dichlorobenzene <660 <660 

1,3-Dichlorobenzene <660 <660 

1,4^Dichlorobenzene <660 <660 

3,3'-Dichlorobenzidine <1300 <1300 

i^^DichloroDheno! <660 <660 

Diethylphthclcte <660 <660 

2,4-pimethYlphenol <660 <660 

DimethYlphthqlote <660 <660 

4,6-Dinitro-2-Methylphenol <3300 <3300 

2,4-Dinitrophenol <3300 , <3300 

2,4-Dinitrotoluene <660 <660 

2,6-Pinitrotoiuene <850 <850 

Di-n-octyl phtholgte <660 <660 

bis(2~ethylhexyl)phthalate <11200 <11200 

Fluoranthene <660 <660 

Fluorene <660 <660 

Hexachlcrobenzene <660 <660 

HexQchlorobutodrene <660 , <660 

FlexQchloroGyciopentadjen <660 . <660 

t^Qchloroethane <660 <660 

nWenoj 1,2,3-cd)pyrene <660 <660 
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METHOD BLANK SUMMARY 

Semi-Volatile Organics in Soil 
EPA Method 8240 

Lab Blank # 8SBL0605 8SBL0607 

Date Extracted 6/5/96 6/7/96 

Date Analyzed 6/6/96 6/13/96 

Analyte • 
isophorone <660 <660 

2-M_ethyingphthalene <660 <660 

2-Methylphenol <660 <660 

4-Methylphenol <660 <660 

Ndphthalene <660 <660 

2-Nitroaniline <3300 <3300 

3-Nitroaniline <3300 . <3300 

Nitrobenzene <660 <660 

2-Nitrophenol <1350 <1350 

4-Nitrophenol <3300 <3300 

N-Nitrosodiphenyiarriine^ <660 <660 

N-Nltroso-di-n-propylomine <900 . <900 

Pentochlorophenol <3300 <3300 

Phenohthrene <660 <660 

Phenol <660 <660 

Pyrene <660 <660 

Pyridine <2050 <2050 

1,2,4-Trichlorobenzene <660 <660 

:2,4,5-Trichlorophenol <660 <660 

2,4,6-lrichlorophenol <660 <660 

Review / Date: 
IT 

ft 



Project ID #: 

reject ID Name: 

SK Lob Project #: 

^^te Reported: 

32-08 Semi-Vola tiles 

Dolton 

96-136A 

ll/n/96 

SURROGATE RECOVERY SUMMARY 
Semi-Volatile Organics in Soil 

EPA Mettiod 8270 

Page 1 of 

L WorkOfd«# 

: 

S2{PHL) 

; 

S4t2FBP) SS 

01 LE-2 (4-6) 51 66 53 64 96 0 

02 LE-2 (18-20) 56 69 56 70 . 96 0 

03 VB-2 (20-22) 62 81 54 68 77 0 

04 VB-2 (25-27) 56 81 62 76 28 1 

05 LE-1 (2-4) 49 57 49 59 72 0 

06 LE-1 (18-20) 63 79 63 72 78 0 

07 LE-3 (20-22) 53 70 56 66 76 0 

^ 08 LE-5 (18-20) 53 65 50 64 75 0 

W LE-5 (2-4) 51 67 47 61 86 0 

10 LE-4 (4-6) 72 88 63 73 96 0 

11 LE-4 (18-20) 58 72 62 70 82 0 

2-Fiuorophenoi 

Phenol-d6 ' 

Nitrobenzene-d5 

2-Fiuorobiphenyl 

2,4,6-Tribromophenol 

Recovery Limits 

16-106 

13-121 

27-112 

34-118 

32-123 

Review/ / Date; 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136A 

Dote Reported: 11/11 /96 

Semi-Volatiles Page 2 of 6 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank# 8SBL0605 8SBL0607 

Date Extracted 6/5/96 6/7/96 

Pate Analyzed 6/6/96 6/13/96 

Acenophthene <660 <660 

Acenophthyiene <660 <660 

Anthrocene <660 <660 

Benz(a)onthrocene <660 <660 

Benzo(b)fluoronthene <660 <660 

Benzo(k)fluoronthene <660 <660 

Benzoic Acid <3300 <3300 

Benzo(g,h,i]peryiene <660 <660 

Benzo(a)pyrene <660 <660 

Benzyl Alcohol <1300 <1300 

bis(2^hloroethoxy)Methon <660 <660 

bis(2-Chloroethyl) Ether <1850 <1850 

bis (2-C h 1 oroiso propyl) Eth er <1600 <1600 

4-Bromophenyl-phenylethef <660 <660 

Butylbenzylphtholote <660 <660 

4-rChlorooniline <1300 <1300 

4;:Chlpro-3-Methylphenol <1300 <1300 

2-Chloronaphtholene <1100 <1100 

2-Chlorophenol <660 <660 

4-Chlorophenyl-phenylether <660 <660 

Chrysene <660 <660 

Dibenz(a,h)anthracene <660 <660 

Dibenzofuron <660 <660 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lab Project #; 96-136A 

Dote Reported: 11/11/96 

Semi-Volatiles Page 3 of 6 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank # 8SBL0605 8SBL0607 

Date Extracted 6/5/96 6/7/96 

Date Analyzed 6/6/96 6/13/96 

ConcentraUoniKJfKa 

1,2-Dichlorobenzene <660 <660 

1.3-Dichlorobenzene <660 <660 

1,4-Dichlorobenzene <660 <660 

3.3'-DiGhlorobenzidine <1300 <1300 

a|tDichloroDhenol <660 <660 

OTsthyiphthclate <660 <660 

Z4-pimethylphenol <660 <660 

Dimethyiphthoiate <660 <660 

4,6-Dinitro-2-Methylphenol <3300 <3300 

2,4-Dinitrophenol <3300 <3300 

2,4-DinitrOtoluene <660 <660 

2,6-Dinitrotoluene <850 <850 

DPn-octyl phtholate <660 <660 

bis(2-ethylhexyi)phthclate <11200 <11200 

Fiuoronthene <660 <660 

Fluorene <660 <660 

HexochiOrobenzene <660 <660 

Flexcchlorobutodiene <660 <660 

HexachlorocyGlopentcdien <660 <660 

Hexachloroethane <660 <660 

|^^no{l,2,3-cd)pyrene <660 <660 



Project ID #: 32^8 

Project ID Nome: Dolton 

SK Lob Project #: 96-136A 

Dote Reported; 11/11 /96 

Semi-Volatiies Page 4 of 6 

METHOD BLANK SUMMARY 

Semi-Volatile Organics in Soil 
EPA Method 8270 

Lab Blank # 8SBL0605 8SBL0607 

Date Extracted 6/5/96 6/7/96 

Date. Analyzed 6/6/96 6/13/96 

Analyte : 

Isophorone <660 <660 

2-Methylnaphthalene <660 <660 

2-Methylphenol <660 <660 

4-Methylphenol <660 <660 

Naphthalene <660 <660 

2-Nitroaniline <3300 <3300 

3-Nitroaniline <3300 <3300 

Nitrobenzene <660 <660 

2-Nitrophenol <1350 <1350 

4-Nitrophenol <3300 <3300 

N-Nitrosodiphenylamine <660 <660 

N-Nitroso-di-n-propylamine <900 <900 

Pentachioropheno! <3300 <3300 

Phenanthrene <660 <660 

Phenol <660 <660 

Pyrene <660 <660 

Pyridine <2050 <2050 

1,2,.4-Trichiorobenzene <660 . <660 

2,4,5-Trichlorophenol <660 <660 

2,4,6-Trichlorophenoi <660 <660 

Review / Date: 

'/ 



Project ID #; 

roject ID Narne: 

SK Lab Project #: 

Bte Reported: 

32-08 

Dolton 

96-136B 

10/25/96 

Semi-Volatiles Page 1 of 5 

SURROGATE RECOVERY SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

; 

1 , 1 ss 
fJWBTBPi 

12 LE-6 (4-6) 66 78 67 74 92 0 

13 LE-6 (18-20) 60 69 64 73 90 0 

14 VB-3 (32-34) 42 55 44 60 80 0 

15 VB-3 (34-36) 70 81 69 76 87 0 

16 VB-3 (36-38) 47 67 68 69 90 0 

Surrogates Recovery Limits 

SI 2FP 2-Fluorophenoi 16-108 

S2 PHL Phenoi-d6 13-121 

S3 NB Nitrobenzene-d5 27-112 

S4 2FBP 2-Fluorobiphenyl 34-118 

S5 246TBP 2,4,6-Tribromophenol 32-123 

Review I Date: i/i/...,- iu- '- - ' "/ ' •' 



Project ID #: 

Project ID Name: 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136B 

10/25/96 

Semi-Volatiles Page 2 of 5 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank # 8SBL0607 

Date Analyzed 6/13/96 

Analyte OoH««nt»dlQ»fi8A<9 

Acenophthene <660 

Acenophthyiene <660 

Anthracene <660 

Benz(a)anthracene <660 

Benzo(b)fiuoranthene <660 

Benzo{k)fluorahthene <660 

Benzoic Acid <3300 

Benzo(g,h,i)perylene <660 

Benzo{a)pyrene <660 

Benzyl Alcohol <1300 

bis (2-Chloroethoxy) Methane <660 

b|s(2-Chloroethyl) Ether <1850 

bis(2-Chloroisopropyi)Ether <1600 

4-Bromophenyl-phenylether <660 

Butylbenrylphthalcte <660 

4-Chloroaniline <1300 

4-Chloro-3-Methylphenol <1300 

2-Chloronaphthalene <1100 

2-Ghlorophenol <660 

4rCh]orophenyi-phenyiether <660 

Chrysene <660 

Dibenz(a,h)anthracene <660 

Dibenzofuron <660 

1,2-Dichlorobenzene <660 



Project ID #; 

Project ID Nome: 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136B 

10/25/96 

Semi-Volatiles Page 3 of 5 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank # 8SBL0607 

Date Analyzed 6/13/96 

1.3-Dichlorobenzene <660 

1,4-Dichlorobenzene <660 

3,3'-Dichlorobenzidine . <1300 

2,4-Dichlorophenol <660 

[^||nvlbhthalote <660 

2^TOimethylphenol <660 

Dimethylphthaicte <660 

4,6-Dinitro-2-Methylphenol <3300 

2,4-Pinitrophenol <3300 

2,4-Dinitrotoluene <660 

2,6-Dinitrotoluene <850 

Di-n-octyl phthoiote <660 

bis(2-ethylhexyl)phthalate <11200 

Fluoronthene <660 

Fluorene <660 

Hexachlorobenzene <660 

Flexochlorobutcdiene <660 

Flexachlorocyclopentodiene <660 

Flexachloroethane <660 

Indenof 1,2,3-cd)pyrene <660 

Is^j^rone <660 

2-Methylngphthalene <660 
t 

!2-Methylphenol <660 

i4-MethylphenQl <660 



Project ID #: 

Project ID Nome: 

SK Lob Project #: 

Dote Reported; 

32-08 

Dolton 

96-136B 

10/25/96 

Semi-Volatiles Page 4 of 5 

METHOD BLANK SUMMARY 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank# 8SBL0607 

Date Analyzed 6/13/96 

Ana^ 1 Coflca«tnrtJo«|.a>Ks | 

Naphthalene <660 

2-Nitroaniline <3300 

3-Nitroaniline <3300 

Nitrobenzene <660 

2-Nitrophenol <1350 

4-Nitrophenoi <3300 

N-Nitrosod|phenylamine <660 

N-Nitroso-di-n-propylamine <900 

Pentachlorophenol <3300 

Phenanthrene <660 

Phenol <660 

Pyrene <660 

Pyridine <2050 

1,2,4-JriGhlorobenzene <660 

2,4,5-Trichiorophenol <660 

2,4,6-Trichlorophenol <660 



Project ID #; 

Project ID Name: 

|Mab Project #: 

•ate Reported: 

32-08 

Dolton 

96-136B 

10/25/96 

Volatiles Page 1 of 5 

SURROGATE RECOVERY SUMMARY 
Volatile Organics in Soil 

EPA Method 8240 

Pert 

S2(BFB) a<oo^ SB(OCE) 

12 LE-6 (4-6) 109 90 115 0 

13 LE-6 (18-20) 106 93 105 0 

14 VB-3 (32-34) 119 84 107 0 

15 VB-3 (34-36) 112 92 102 0 

16 VB-3 (36-38) 109 80 101 0 

Surrogates 

51 TOL Toiuene-dS 

52 BFB Bromofluorobenzene 

53 DCE 1,2-Dichlordethane-d4 

Recovery Limits 

81-117 

74- 121 

70-121 

view / Date; 

/ 

1/ / . 
r' '• ;• • t't 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136B 

Dote Reported: 10/25/96 

Volatiles Page 2 of 5 

METHOD BLANK SUMMARY 
Volatile Organlcs in Soil 

EPA Method 8240 

Lab Blank # BL60596 2BL60696 BL60696 

Date Analyzed 6/5/96 6/6/96 6/6/96 

Analyte 1 ^ ^ M ^ 

Acetone <100 <100 <100 

Acetonitrile <100 <100 <100 

Allyl Chloride <5 . <5 <5 

Benzene <5 <5 <5 

Benzyl Chloride <100 <100 <100 

Bromodichioromethone <5 _ <5 <5 

Bromoform <5 <5 , <5 

Bromomethone <10 <10 <10 

2^Butanone <100 <1Q0„ <100 

Carbon Disulfide <100 <100 <100 

Carbon Tetrachloride <5 <5 <5 

Chlorobenzene <5 <5 <5 

Chlorodibromomethane <5 <5 <5 

Chloroethane <10 <10 <10 

2-Chloroethyl vinyl ether <10 <10 <10 

Chloroform <5 <5 <5 

Chloromethahe <10 <10 <1.0_ 

h2-Dibromo-3-chloropropan <100 <100 <100 

1,2-Dibromoethane <5 <5 , <5 

Dibromomethane .. . <5 <5 <5 

1.4-Dichloro-2-butene ' 100 <100 <100 

i ,2-Dichlorobenzene <5 <5 <5 

1,3-Dichlorobenzen0 <5 <5 <5 

1,4-Dichlorobenzene <5 <5 <5 



Project ID #: 32-08 

Project ID Name: Dolton 

SK Lob Project #: 96-136B 

Dote Reported: 10/25/96 

Volatiles Page 3 of 5 

METHOD BLANK SUMMARY 
Volatile Organics in Soil 

EPA Method 8240 

Lab Blank # BL60596 2BL60696 BL60696 

Date.Analyzed 6/5/96, 6/6/96 6/6/96 
^ -

Dichlorodifluoroitiethdne <5 <5 <5 

1,1-Dichioroethone <5 <5 <5 

1.2-Dichloroethane <5 <5 <5 

1,1-Dichloroethene <5 <5 <5 

cis-1,2-Dichloroethene <5 <5 <5 

1,2-Dichloroethene <5 <5 <5 

1,2-Dichloropropane <5 <5, <5 

cis-1,3-Dichloropropene <5 <5 <5 

trans-1,3-Dichloropropene <5 <5 <5 

Ethylbenzene <5 <5 <5 

Ethyl methacrylate <5 <5 <5 

2-Hexanone <50 <50 <50 

Isobutyl Alcohol <1000 <1000 <1000 

Methacrylonitriie <100 <100 <100 

Methylene Chloride <5 <5 <5 

Methyl Iodide <5 . <5 <5 

Methyl methacrylate <50 <50 <50 

4-Methyl-2-^pentanone <50 <50 <50 

Pentaehloroethane <10 <10 <10 

Styrene <5 <5 <5 

1,2-Tetrachloroethane <5 <5 <5 

^ ,2,2-retrqGhloroefhane <5 <5 <5 

Tetrachloroethene <5 <5 <5 



Project ID #: 

Project ID Name: 

SK Lob Project #: 

Dote Reported: 

32-08 

Doltbn 

96-136B 

10/25/96 

Volatiles Page 4 of 5 

METHOD BLANK SUMMARY 
Volatile Organics in Soil 

EPA Method 8240 

Lab Blank# BL60596 2BL60696._„^ _ BL60696 

Date Analyzed 6/5/96 6/6/96 6/6/96^ 

Artalyte C 

Toluene <5 <5 <5 

1,1.1 -IriGhloroethone <5 <5 _ <5 

1,1,2-Triehioroethane <5 <5 <5 

Trichloroethene <5 <5 <5 

1.2,3-Trichloropropane <5 <5 <5 

Vinyl Acetate <50 <50 <50 

VinvLChloride <10 <10 <10 

Xylene (Total) <5 <5 <5 

Review / Date: 



Project ID #: 

reject ID Name: 

SI^Lob Project #: 

ite Reported: 

32-08 

Dolton 

96-136C 

10/25/96 

Semi-Volatiles Page 1 of 7 

SURROGATE RECOVERY SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

, 

_ ' f 1 ; 

17 VB-9 (22-24) 66 80 67 73 68 0 

18 VB-9 (26-28) 79 87 76 87 66 0 

19 VB-6 (20-22) 58 65 74 85 77 0 

20 VB-6 (24-26) 63 77 63 74 63 0 

21 VB-4 (22-24) 62 74 63 71 71 0 

22 VB-4 (26-28) 59, 72 70 79 60 0 

23 LE-7 (4-6) 67 81 68 87 84 0 

A LE-7 (18-20) 54 66 62 77 74 0 

• 25 MW-6 (4-6) 55 69 57 76 83 0 

26 MW-6 (20-22) 65 82 81 88 55 0 

27 VB-8 (30-32) 64 78 71 81 64 0 

28 VB-8 (34-36) 66 80 72 77 73 0 

29 XX-1 58 76 63 77 60 0 

30 XX-2 58 73 65 85 51 0 

31 XX-3 46 62 48 69 61 0 

32 XX-4 52 ' 70 61 84 53 0 

Review / Date; 

Surrot 3ates Recovery Limits 

SI 2FP 2-Fluorophenol 16-108 

S2 PHL Phenol-d6 13-121 

S3 NB Nitrobenzene-d5 27-1 12 

S4 2FBP 2-Fluorobiphenyl 34-1 18 

S5 246TBP 2,4,6-Tribromophenol 32-123 

/ 
/ / 

cl I ' ' /r 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lab Project #: 96-136C 

Dote Reported: 10/25/96 

Semi-Volatiles Page 2 of 7 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank # 8SBL0613 8SBL0615 8SBL0620 

Date Extracted 6/13/15 6/15/96 6/20/96 

Date Analyzed 6/15/96 6/17/96 6/21/96 

Ana^e 

Acenophthene <660 <660 <660 

AGenaphthylene <660 <660 <660 

Anthracene <660 <660 <660 

Benz{a)anthracene <6o0 <660 <660 

Benzo(b)fiuoranthene <660 <660^ <660 

Benzo(k)fluoranthene <660 <660 <660 

Benzoic Acid <3300 <3300 <3300 

Benzo(g,h,i)peryiene <660 <660 <660 

Benzo(a)pyrene, <660 <660 <660 

Benzyl Alcohol <'300 <1300 <1300 

bis(2-Chloroethoxy)Methane <660 <660 <660 

bis(2-Chloroethyl) Ether <1850 <1850 <1850 

bis (2-Chloroisopropyl) Ether <1600 <1600 <1600 

4-Bromophenyl-phenylether <660 <660 <660 

Butylbenzylphthalote <660 <660 <660 

4-Chloroaniline <1300 ^ . <1300 <1300 

4-Chloro-3-Methylphenol <1300 <1300 <1300 

2-Chioronaphthalene <1100 <1100 <1100 

2-Chlorophenol <660 <660 <660 

4-Chlorophenyl-phenylether <660 <660 <660 

C.hrysene <660 <660 <660 

Dibenz(a,h)anthracene <660 <660 <660 

Dibenzofuran <660 <660 <660 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136C 

Date Reported; 10/25/96 

Semi-Volatiles Page 3 of 7 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank # 8SBL0613 8SBL0615 8SBL0620 

Date Extracted 6/13/15 6/15/96 6/20/96 

Date Analyzed 6/15/96 6/17/96 6/21/96 

Anavte 
^ N N * 

UH9 

1,2-DiGhlprobenzene <660 <660 <660 

1,3-Dichlorobenzene. <660 <660 <660 

1,4-Dichlorobenzene <660 <660 <660 

3,3'-Dichlorobenzidine <1300 <1300 <1300 

li^lchlorophenol <660 <660 <660 

Diethyiphthclate <660 <660 <660 

2,4-Dimethylphenol <660 <660 <660 

Dimethylphthalate <660 <660 <660 

4,6-Dinitro-2-MethylphenQl <3300 <3300 <3300 

2,4-Dinitrophenol <3300 <3300 <3300 

2,4-Dinitrotoluene <660 <660 <660 

2,6-Dinitrotoluene <850 <850 <850 

Di-n-octyl phthalcte <660 <660 <660 

bis(2-ethythexyi)phthalQte <11200 <11200 <11200 

Fluoronthene <660 <660 <660 

Fiuorene <660 <660 <660 

HexaGhlorobenzene <660 <660 <660 

Hexachlorobutadiene <660 <660 <660 

Hexcchlorocyclopentadiene <660 <660 <660 

^gxachloroethgne <660 <660 ' <660 

PBeno( 1,2,3-cd)pyrene <660 <660 <660 



Project ID #: 32-08 

Project ID Nome: Dolton ' 

SK Lob Project #: 96-136C 

Dote Reported; 10/25/96 

Semi-Volatlles Page 4 of 7 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank # 8SBL0613 8SBL0615 8SBL0620 

Date Extracted 6/13/15 6/15/96 6/20/96 

Date Analyzed 6/15/96 6/17/96 „ 6/21/96 

Anatyte ConcmtTBSonpglKg | 

Isophorone <660 <660 <660 

2-Methylngphthalene <660 <660 <660 

2-Methylphenol <660 <660 <660 

4-Methylphenol <660 <660 <660 

Naphthalene <660 <660 <660 

2-Nltroaniline <3300 <3300 <3300 

3-Nitroaniline <3300 <3300 „ <3300 

Nitrobenzene <660 <660 <660 

2-Nitrophenol <1350 <1350 <1350 

4-Nitrophenol <3300 <3300 ,<3300 

N-Nltrosodiphenylarnine <660 . <660 <660 

N-Nltroso-di-n-propyiamine <900 <900 <900 

Pentochlorophenoi <3300 <3300 <3300 

Phenonthrene <660 <660 <660 

Phenol <660 <660 <660 

Pyrene <660 <660 <660 

Pyridine <2050 <2050 <2050 

1,2,4-Trichlorobenzene \ <660 <660 <660 

2,4,5-Trichlorophenol <660 <660 <660 

2,4,6-Trichlorophenol <660 <660 <660 

Review / Date 



Project ID #: 

reject ID Name: 

SK Lab Project #: 

lite Reported: 

32-08 

Dolton 

96-136D 

10/25/96 

Semi-Volatiles Page 1 of 8 

SURROGATE RECOVERY SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

WorkOrder# if
 W* ...A j t\€Kjovery 

§4 

39 VB-1 (20-22) 56 66 58 65 59 0 

40 VB-1 (24-26) 54 72 38 90 36 0 

41 IE-10 (4-6) 58 72 56 • 66 86 0 

42 LE-10 (18-20) 67 80 54 60 69 0 

43 LE-10 (24-26) 65 84 68 79 37 0 

44 VB-7 (20-22) 53 65 65 81 69 0 

45 yB-7 (24-26) 55 76 71 90 36 0 

A 46 VB-5 (20-22) 56 68 72 80 55 0 

• 47 VB-5 (24-26) 57 69 57 71 62 0 

48 LE-8 (4-6) 56 73 68 90 89 0 

49 LE-8 (18-20) 65 77 59 65 66 0 

50 LE-9 (2-4) 63 76 64 71 82 0 

51 XX-5 59 77 71 81 43 0 

52 LE-9 (18-20) 58 72 62 68 47 0 

53 LE-9 (22-24) 47 51 49 70 72 0 

54 VB-3 (22-24) 58 73 60 69 65 0 

55 VB-8 (24-26) 70 87 81 89 46 0 

Surrogates Recovery Limits 

Review / Date: / c 

SI 2FP 2-Fluorophenol 16-108 

S2 PHL Phenol-d6 13-121 

S3 NB Nitrobenzene-d5 • 27-112 

S4 2FBP 2-Fluorobiphenyl 34-1 18 

S5 246TBP 2,4,6-Tribromophenol 32-123 /• 



Project ID #; 32-08 

Project ID Nome: Dolton 

SK Lob Project #; 96-136D 

Dote Reported: 10/25/96 

Seml-Volqtli Page 2 of 8 

METHOD BLANK SUMMARY 
Semi-Volatile Organlcs in Soil 

EPA Method 8270 

Lab Blank # 8SBL0611 8SBL0613 8SBL0620 

Date Extracted 6/11/96 6/13/96 6/20/96 

Date Analyzed 6/13/96.. . .6/15/96 6/21/96 

A«alyte 

Acencphthene <660 <660 <660 

AGencphthyiene <660 <660 <660 

Anthracene <660 <660 <660 

Benz(ci) anthracene <660 <660 <660. 

Benzo(b)tluoranthene <660 <660 <660 

Benzo(k)tluoranthene <660 <660 <660 

Benzoic Acid <3300 <3300 <3300 

Benzo(g,h,i)perylene <660 <660 <660 

Benzo(a)pyrene <660 <660 <660 

Benzyl Alcohol <1300 <1300 <1300 

bis (2-C h loroe t hoxy) Metha n <660 <660 <660 

bis|2-Chlbroethyi) Ether <1850 <1850 <1850 

bis|2-Chloroisopropyl) Ether <1600 <1600 <1600 

4^Brornophenyl-phenylethe <660 <660 . ..<660 

Butylbenzylphtholote <660 <660 <660 

4-Chloroaniline <1300 <1300 <1300 

4-Chloro-3-Methylphenol <1300 <1300 <1300 

2-Chlpronaphthalene <1100_ <1 100 <11.00 

2-Chlorophenol <660 <660 <660 

4-Chlorophenyl-phenylethe <660 <660 <660 

Chrysene <660 <660 <660 

Dibenz(a,h)anthracene <660 <660 <660 

Dibenzofuron <660 <660 <660 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #; 96-136D 

Date Reported: 10/25/96 

Semi-Volatiles Page 3 of 8 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank # 8SBL0611 8SBL0613 8SBL0620 

Date Extracted 6/11/96 6/13/96 6/20/96 

Date Analyzed 6/13/96 6/15/96 , 6/21/96 

Analyte 

1,2-Dichlorobenzene <660 <660 <660 

1,3-Dichlorobenzene <660 <660 <660 

1,4-Dichldrobenzene <660 <660 <660 

3,3'-Dichlorobenzidine <1300 <1300 <1300 

^^ichlorophenol <660 <660 <660 

Piethyiphthaicte <660 <660 <660 

2,4-Dimethylphenol <660 <660 <660 

Dimethyiphthclote <660 <660 <660 

4,6-Dinitro-2-Methylphenol <3300 <3300 <3300 

2,4-Dinitrophenol <3300 <3300 <3300 

2,4-Dinitrotoluene <660 <660 <660 

2,6-Dinitrotoluene <850 <850 <850 

Di-n-octyi phthoicte <660 <660 <660 

bis{2-ethylhexyl)phthalate <11200 <11200 <11200 

Fiuoronthene <660 <660 <660 

Fluorene <660 <660 <660 

Hexochiorobenzene <660 <660 <660 

Hexachlorobutodiene <660 <660 <660 

Hexachlorocyclopentadieri <660 <660 <660 

Hexachloroethone <660 <660 <660 

nBireno( 1,2,3-cd)pyrene <660 <660 <660 



Project ID #: 32-08 

Pro]e0 ID Name: Dolton 

SK Lob Project #: 96-136D 

Dote Reported: 10/25/96 

Semi-Volatiles Page 4 of 8 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Soil 

EPA Method 8270 

Lab Blank # 8SBLG611 8SBL0613 8SBL0620 

Date Extracted 6/11/96 6/13/96 6/20/96 

Date Analyzed .6/13/96 6/15/96 6/21/96 

Artalyte Co«c6«traiionM9l 

Isophorone <660 <660 <660 

2-Methyinaphthglene <660 <660 <660 

2-Methylphenol <660 <660 <660 

4-Methylphenol <660 <660 <660 

Naphthalene <660 <660 <660 

2-Nitroaniiine <3300 <3300 <3300 

S^Nitroaniiine <3300 <3300 <3300 

Nitrobenzene <660 <660 <660 

2-Nitrophenol <1350 <1350 <1350 

4-Nitrophenol <3300 <3300 <3300 

N-Nitrosodiphenylamine <660 <660 <660 

N-Nltroso-di-n-propyiamine <900 <900 <900 

Pentachlorophenoi <3300 <3300 <3300. 

Phendnthrene <660 <660 <660 

Phenol <660 <660 <660 

Pyrene <660 <660 <660 

Pyridine <2050 <2050 . <2050 

1,2,4-Trichlorobenzene <660 <660 <660 

2,4,5-Trichlorophenol <660 <660 <660 

2,4,6-Trichlorophenol <660 <660 <660 

Review / Date: /// 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #; 96-136D 

^^te Reported; 11/13/96 

Semi-Volatiles Page 7 of 8 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics In Soil 

EPA Method 8270 

Work Order #: 96-136-53 

1,2,4-Trichlorobenzene 8 <0.660 3.85 3.02 48 38 23 40 34-107 

JMiODhthene 8 <0.660 5.08 3.85 64 48 29 40 44-120 

zf^Dinltroioluene 8 <0.660 4.86 ^ 3.66 61 46 28 40 39-123 

Pyrene 8 <0.660 5.9 4.1 74 51 37 40 33-119 

1,4-DiGhlorobenzene 8 <0.660 3.19 2.42 40 30 29 40 33-110 

Phenol 8 <0.660 4.12 3.14 51 39 27 40 32-115 

2-Chlorophenol 8 <0.660 3.95 2.85 49 36 31 40 34-118 

4-Chloro-3-Methylphenol 8 <1.300 .4.95 3.68 62 46 30 40 46-132 

PentQehlprophenol 8 <3.300 3.56 2.52 44 31 35 40 19-151 

N-Nltrosodi-N-propytamin 8 <0.900 3.73 3.16 47 39 19 40 47-124 

4-Nitrophenol 8 <3.300 5.32 3.67 66 46 36 40 13-111. 

Review / Date: 



Project ID #: 32-08 

Project ID Name: Doiton 

SK Lqb Project#: 96-136D 

Date Reported: 11/13/96 

Semi-Volatiles Page 8 of 8 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order#: 96-136-53 

Collector's Sample # L£-9 (22-24) • 
1,2,4-Trichlorobenzene 8 <0.660 4.71 3.16 59 40 38 40 34-107 

Acenaphfhene 8 <0.660 5.54 .4.17 69 52 28 40 44-120 

2,4-Dihitrotoluene 8 <0.660 5.18 4.21 65 53 20 40 39-123 

Pyrene 8 <0.660 6.35 4.92 79 62 24 40 33-119 

1,4-Dichlorobenzene 8 <0.660 4.12 3.09 52 39 29 40 33-110 

Phenol 8 <0.660 4.9 3.64 61 46 28 40 . 32-1.15 

2-Chloropheno| 8 <0.660 5.13 3.3 64 41 44 40 34-118 

4-Ch!oro-3-Methylphenol 8 <1.300 5.79 4.03 72 50 36 40 46-132 

Pentachlorophenol 8 <3.300 1.78 1.62 22 20 10 40 19-151 

N-Nitrosodi-N-propylamin 8 <0.900 5.35 3.81 67 48 33 40 47-124 

4-Nifrophenol 8 <3.300 3.58 2.77 45 35 25 40 13-111 

Review / Date: J'^/ 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lab Project #: 96-136D 

^te Reported: 11/13/96 

Semi-Volatiles Page 5 of 8 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order#: 96-136-53 

Collector's Sample # LE-9 (22-24) 

1,2.4-Trichlorobenzene 8 <0.660 5.52 5.8 69 72 40 34-107 

^Upphthene 

CTWnifrotoluene 

<0.660 6.29 6.52 79 82 40 44-120 

8 <0.660 5.62 5.8 70 73 40 39-123 

Pyrene 8 <0.660 6.64 6.73 83 84 40 33-119 

1,4-DichIoroben2ene <0.660 5.31 5.44 66 68 40 33-110 

Phenol 8 <0.660 6.05 6.18 76 77 40 32-115 

2-Chlorophenol 8 <0.660 5.87 6.3 73 79 8 40 34-118 

4-Chloro-3-Methylphenpl <1.300 6.63 6.75 83 84 40 46-132 

Pentachlorophenoi <3.300 0.8 1.08 10 13 26 40 19-151 

N-Nitrcsodi-N-propyldmin 8 <0.900 '5.88 6.06 74 76 40 47-124 

4-Nitrophenol <3.300 3.75 4.53 47 57 19 40 13-111 

Review / Date 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136C 

Dote Reported: 11/13/96 

Semi-Volatiles Page 6 of 7 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order#: 96-136-19 

Collector's Sample #: VB-6 

1 ,Z4-Trichlorobenzene 8 <0.660 5.84 5.53 73 69 6 40 34-107 

Aeenaphthene 8 <0.660 6.7 6.36 84 80 5 40 44-120 

2,4-Dinitrotoluene 8 <0.660 5.36 5.23 67 65 3 40 39.123 

Pyrene .8 <0.660 6.56 6.31 82 79 4 40 33,119 

1,4-Dichlorobenzene 8 <0.660 5.79 5.48 72 68 6 40 33-110 

Phenol 8 <0.660 5.81 5.55 73 69 6 40 32-115 

2-Chlorophenol 8 <0.660 5.85 5.44 73 68 7 40 34-118 

4-Chloro-3-Methylphenol 8 <1.300 6.57 6.33 82 79 4 40 46-132 

Pentachlorophenol 8 <3.300 0.5 0.32 6 4 4 40 19-151 

N-Nltrosocn-N-propyiamine 8 <0.900 ' 6.39 5.74 80 72 11 40 47-124 

4-Nitrophenol _8. <3.300 3.36 3.05 42 38 _ 10 40 13-111 

Revievy / Date: 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136C 

^^ate Reported; 11 /13/96 

Semi-Volatiles Page 7 of 7 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSG) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order #: 96-03869 

1 ' 

1,2,4-Trichlorobenzene 8 <0.660 3.85 3.02 48 38 23 40 34-107 

iftenaphfhene 8 <0.660 5.08 3.85 64 48 28 40 44-120. w 
2,4-Dinifrotbluene 8 <0.660 4.86 3.66 61 46 28 40 39-123 

Pyrene 8 <0.660 5.9 4.1 74 51 27 40 33-119 

1,4rPichlorobenzene 8 <0.660 3.19 2.42 40 30 29 40 33-110 

Phenol 8 <0.660 4.12 3.14 51 39 27 40 32-115 

2-Chlorophenol 8 <0.660 3.95 2.85 49 36 40 40 34-118 

4-Chloro-3-Methylphenol 8 <1.300 4.95 3.68 62 46 30 40 46-132 

Pentachlorophenol 8 <3.300 3.56 2.52 45 31 37 40 19-151 

N-Nltrosodi-N-propylamine 8 <0.900 ' 3.73 3.16 47 40 16 40 47-124 

4-Nitrophenol 8 <3.300 5.32 3.67 67 46 37 40 13-111 

Review / Date: 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136D 

Dote Reported: 11/13/96 

Semi-Volatiles Page 6 of 8 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order #: 96-026-356 

Collector's Sample # N/A 

\ ^ \ ^ J * 

1,2,4-Triehlorobenzene 7.6 <0.660 8.86 8.1 116 .J 06 9 40 34-107 

Acenaphthene 7.6 <0.660 10.6 , 9.83 139 129 7 40 „ . 44-120 

2,4-pinitrptoluene 7.6 <0.660 . 1.87 1.85 25 24 4 40 39.123 

Pyrene 7.6 <0.660 9.01 8.84 118 116 2 40 33-119 

1,4-Dichlorobenzene 7.6 <0.660 9.06 8.32 119 109 9 40 33-110 

Phenol 7.6 <0.660 7.9 7.26 104 95 9 40 32-115 

2-Chlorophenol 7.6 <0.660 8.85 8.25 116 108 7 40 34-118 

4-Chioro-3-Methylphenol 7.6 <1.300 9.94 : 9.15 130 120 8 40 46-132 

Pentachlorophenol 7.6 <3.300 5.24 4.43 69 58 17 40 19-151 

N-Nltrosodi-N-propyiamin 7.6 <0.900 T2.26 11.01 161 144 11 40 47-124 

4-Nitrophenol 7.6 <3.300 0.34 0.41 5 5 0 40 . 13-111 

/ /• 

Review / Date; 
/ / 

'7/ 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136A 

^^te Reported; 11/11 /96 

Semi-Volatiles Page 6 of 6 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order#: 96-136-16 

Collector's Sample #: N/A 

1 
mft/KB 

1 ,Z4-Trichlorobenzene 8 <0.660 5 5 63 62 0 40 34-107 

i^BBQphthene 8 <0.660 6.2 6.1 78 76 3 40 44-120 

V zTOinitrofoluene 8 <0.660 5.9 5.8 74 72 1 40 39-123 

Pyrene 8 <0.660 5.8 6.1 72 76 5 40 33-119 

1,4-Dichlorobenzene 8 <0.660 4.9 5 61 63 3 40 33-110 

Phenol 8 <0.660 5.3 5.2 66 66 2 40 32-115 

2-ChIorophenpJ 8 <0.660 5.1 5.2 64 65 2 40 34-118 

4-Chloro-3-Methylphenol 8 <1.300 7.9 6.9 99 86 14 40 46-132 

Pentachlorophenol 8 <3.300 5.8 5.2 73 65 12 40 19-151 

N-Nitrosodi-N-propyiomin 8 <0.900 5.3 5.4 66 67 3 40 47-124 

4-Nifrophenol 8 <3.300 6.6 6.6 83 83 0 40 13-111 

Review / Date: 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136C 

Dote Reported: 11 / 13/96 

Semi-Volatiles Page 5 of 7 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order #: 96-03869 

Collector's Sdmple #: N/A 

[• 
1 ,Z4-Trichlorobertzene 8 <0.660 4.71 3.16 59 40. 38 40 34-107 

Aeenaphthene 8 <0.660 . 5.54 4.17 69 52 28 40 44-120 

2,4-Dinitrotoluene 8 <0.660 5.18 4.21 65 53 20 40 39-123 

Pyrene 8 <0.660 6.35 4.92 79 62 24 40 33-119 

1,4-Dichlorobenzene 8 <0.660 4.12 3.09 52 39 29 40 33-110 

Phenol 8 <0.660 4.9 3.64 61 46 28 40 32-115 

2-Chlorophenol 8 <0.660 5.13 3.3 64 41 43 40 34-118 

4-Chloro-3-Methylphenol 8 <1.300 5.79 4.03 72 50 36 40 46-132 

Pentachlorophenol 8 <3.300 1.78 1.62 22 20 9 40 19-151 

N-Nltrosodl-N-propylamine 8 <0.900 ' 5.35 3.81 67 48 33 40 47-124 

|4-Nitrophenol 8 <3.300 3.58 2.77 45 35 25 40. 13-111 

Review / Date: 



Project ID #: 32-08 

Project lb Nome: Dolton 

SK Lob Project #: 96-136B 

^•te Reported: 11 / II/96 

Semi-VolQ tiles Page 5 of 5 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Soii 

EPA Mettiod 8270 

Work Order#: 96-136-16 

1 
1 A di 

1,2,4-Trichlorobenzene 8 <0.660 5 5 63 62 1 40 34-107 

J^kaphthene 8 <0.660 6.2 6.1 78 76 3 40 44=120 

2^initrotoluene 8 <0.660 5.9 5.8 74 72 2 40 39-123 

Pyrene 8 , <0.660 5.8 6.1 72 76 5 40 33-119 

1,4-Dichlorobenzene 8 <0.660 4.9 5 61 63 3 40 33-110 

Phenol 8 <0.660 5.3 5.2 66 66 0 40 32-115 

2-Chlorophenol 8 <0.660 5.1 5.2 64 65 2 40 34-118 

4-Chloro-3-melhylphenol 8 <1.300 7.9 6.9 99 86 14 40 46-132 

Pentachloropheno) 8 <3.300 5.8 5.2 73 65 12 40 19-151 

N-Nltroso-di-N-propylamIn 8 <0.900 ' 5.3 5.4 66 67 2 40 47-124 

4-NiTrophenol 8 <3.300 6.6 6.6 83 83 0^ 40 13-111 



Project ID #: 32-08 

Project lb Name; Dolton 

SK Lob Project #: 96-136A 

Dote Reported: 11/11/96 

Semi-Voiatiles Page 5 of 6 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSG) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Soil 

EPA Method 8270 

Work Order#; 96-136-05 

: 

1 ,Z4-Trichlorobenzene 7.62 <0.660 3.24 4.63 43 61 35 40 34-107 

Acenaphthene 7.62 <0.660 .4.41 6.17 58 81 33 40 44-120 

2,4-Dinitrotoluene 7.62 <0.660 4.36 5.75 57 75 27 40 39-123 

Pyrene 7.62 <0.660 4.82 5.92 63 77 20 40 33-119 

1,4-Dichlprobenzene 7.62 <0.660 3.28 4.84 43 64 39 40 33-110 

Phenol 7.62 <0.660 3.94 5.07 52 „ .67 25 40 32-115 

2-Chlprophenol 7.62 <0.660 3.91 5.33 51 70 31 40 34-118 

4-Chlpro-3-Methylphenol 7.62 <1.300 5-5 7.31 72 96 28 40 46-132 

Pentachlorpphenol 7.62 <3.300 5^36 6.35 70 83 17 40 19-151 

N-Nifrpspdi-N-propylainin 7.62 <0.900 4.11 5.77 54 76 34 40 47-124 

4-Nitrpphenol 7.62 <3.300 4.34 5.68 57 75 27 40 13-111 

Review / Date: 



Project ID #: 

l^ect ID Name: 

IBcb Project #: 

Dote Reported: 

32-08 

Dolton 

96-136A 

10/25/96 

PCBs Page 2 of 2 

SURROGATE RECOVERY SUMMARY 
PCBs In Soil 

EPA Method 8080 

1 Coltectof"8Sa le 

]| 
It 

—" 
e«icwofio»^ 

01 LE-2 (4-6) Present 

02 LE-2 (18-20) Present 

03 VB-2 (20-22) Present 

04 VB-2 (25-27) Present 

05 LE-1 (2-4) Present 

06 LE-1 (18-20) Present 

07 LE-3 (20-22) Present 

LE-5 (18-20) Present 

09 LE-5 (2-4) Present 

10 LE-4 (4-6) Present 

11 LE-4 (18-20) Present 

Review / Date: 



Project ID #; 

Project ID Nome; 

SK Lab Project #: 

Dote Reported: 

32-07 

Dolton, IL 

96-136F 

11/13/96 

PCBs Page 1 of 2 

INITIAL CALIBRATION VERIFICATION 
CHECK SAMPLE REPORT 

PCBs 

1 An^lyte 1 Pat«Analy,e(t | 

Arochlor 1016 6/14/96 0.01 0.0121 121 >50 

Arochlor 1260 6/14/96 0.01 0.0143 143 >50 

METHOD BLANK SUMMARY 

PCBs in Soil 

EPA Method 8080 

Lab Blank # G090614A 

Date Analyzed 6/14/96 

Anslyte | 1 
y 5 1 

PCBs <1 



Project ID #; 

Project ID Nome: 

Sl^ab Project #: 

^^Rte Reported: 

32-07 

Dolton, IL 

96-136F 

10/25/96 

PCBs Page 1 of 2 

INITIAL CALIBRATION VERIFICATION 
CHECK SAMPLE REPORT 

PCBs 

Analyte Oat^An^ly^^d %R«opv«ry 

1' 
Arochlor 1016 6/11/96 0.01 1 0.0131 131 >50 

Arochior 1260 6/11/96 0.01 1 0.0139 139 >50 

METHOD BLANK SUMMARY 

PCBs in Soil 

EPA Method 8080 

M Lab Blank# 0080611A 

Date Analyzed 6/11/96 

1 ytfi Conoeptratipnnts/KS | 

PCBs <1 



Project ID #: 

Project ID Name: 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136D 

10/25/96 

RGBs Page 2 of 2 

SURROGATE RECOVERY SUMMARY 
PCBs in Soil 

EPA Method 8080 

39 VB-l (20-22) Present 

V' 40 VB-1 (24.26) Present 

41 LE-10 (4-6) Present 

42 LE-10 (18-20) Present 



""w • 
CHAIH-OF-CUSTODr RECOID Page 

Project Mo.: 

3a-c^ 
Today's Date: 

CplzhiO 

Collector's Sample No. 

Date Results Requested: 

T-A-T 
Sampler's Name: . 
c. 'beiwUv/ B- Cv.'ln.c^^ 

Phone No.: 

307-745-7474 

Fax No.: 

307-745-7729 

Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, WY 82070 

Company Contact: 
C. 

Sample Matrix 
Date Sampled/ 
Time Sampled 

0>/bl^iP loo^ 

No. of 
Containers 

Analyses Requested 

0 ° r 
y ^ 
fvj 

V ^ 
> uo 

I 
% I 

O 
6o 
0 
Do 

\ilO-22) 
S^IL. MX X 
Siali. X 
^dli I CTAi"^ XX X 

'Le-/c?(iS'Zc) in 10 

TloIWi^ 
VX X X 

LE-lo C^'^-2(p) So»<- 51 

' (20-22) ̂ IL. G?/to/^(p /^<po 

mm /^3° 
l'3"° 

XX X 
•vB->(;z*i-z6) 5pj<_ XX X 

VB-s (eo-z^y m 
Remarks: 

Affiliation; 

TTVC 
Date/Tine: 

(gAro /:> 
Received by; Affiliation: Date/Time: 

Affiliation: Date/Time: Received by: Affiliation: Date/Time: 

Relinquished: by; AffiIiation; Date/Time: Received by: Aff i.l iation: Date/Time: 

Were samples received- in good condition? Remarks: 



CHAIM-OF-dDStCOY RECOftO Page ^ 3 
Project No.: Today's Date: 

Collector's Sample No. 

Date Results Requested: 

T'-A-T 
Sampler's Name: / 

c 
Phone Ho.: 

307-7A5 - 7474 

Fax No.: 

307-745-7729 

Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, WY 82070 

Company Contact: 

C. 
'2. C^lraCliO 

Sample Matrix 
Date Sampled/ 
Time Sannpled 

No. of 
Containers 

Analyses Requested 

O 
T 
m 
00 

•> 

fTS 
Oo 

\/) 

I 
J) 

1 

d 
S] 
G 

CO 

0 
Oo 
(2 
\n 

t 
A V6-S (aM-ZO:) Soit- XX X 
te-ti 4-0.'^ so"- (^l ^hlp iOjO 

loS^ 
3 X y 

SOIL 3 X y 
/- <§>( 20-22^ 

(a-H^ 

Soit^ 

CeVFHcT/^ 
cP ai..r> 

xx X 
^XX-S" "SojL (ohhis 1 X X 
' LE-'^ 0^-20} Soji 

Qzllhip I: X 
'LE-'=!(Z'Z-2H (h 00 5 X 
Remarks: 

J<Hinquish 

Affiliation Date/Time: 

mm 
Received by: Affiliation: Date/T ime: 

/ 
Affiliation: Date/Time: Received by: Affiliation: Date/T ime: 

Relinquished by: Affi liation: Date/Time: Received by; Affiliation: Date/T ime: 

Were samples received in good condition? Remarks: 



CHAIM-OF-aJSTOOr RECnO) Page 3T^ 
Project No.: 

3^ 
Today's Date: 

Collector's Sample No. 

Date Resul^ts Requested: 

SrA^-iv^D T^T 
Sampler's Name: Phone No.: 

307-7A5-7-174 

Fax No.: 

307-745-7729 

Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, WY 82070 

Company Contact: .. 
c-

Sample Matrix 
Date Sampled/ 
Time Sampled 

6/3/^0) 

No. of 
Containers 

Analyses Requested 

0 
:r 
<1 

vO 

4 

-e 
£ 
lO 

uO 

cS 
\y 

S<^i^ •I'joS / KX 
\/3-^ (22-2V^ SOIL. QlshO) i^i'j 

Gz/bhw 

/ iPi-b 

X X 

Remarks 

Affiliation: 

7/X^ 
Date/Ti, Received by: Affiliation: Date/Time: 

/ 

Affiliation: Date/Time: Received by: Affiliation: Date/T ime: 

Relinquished by: Aff iiliation: Date/Time: Received by: Affiliation: Date/Time: 

Were samples received in good condition? Remarks: 



CHMM CUSTODY RECORD Page of 

Project No.: 

3a-09 
Today's Date: 

CPII/TO. 
Sampler's Name: 

B • Colncin 

Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, UY 82070 

Collector's Sample Mo. 

LE-(J> C4^' 

Date Results Request^: 

*GT/lA'tyVR b T- A -

Phone No.: 

307-745-7474 

Fax No.: 

307-745-7729 

Company Contact: 

c bttocK-

Sample Matrix 
Date Sampled/ 
Time Sampled 

No. of 
Containers 

Analyses Requested 

O 

Ot 
0« 

I 
Co 

\l) 

A. 
J 

4b 
« 

iS 

Swii. 

I 2, X X 
Lg-(g 

(-72.0 X k 
/nw-u| ('2.H) n OX> H o 

. \'i -2c^ z (-0 L-l> 

VB"B> (20 

N/S-S H 
_VM^L±0 

VB-^ C3to-

If-Ys 

V 
IS"® 
isao 1 

k k 
R i2S 

N/O 
a c. OK yiePH-J> 

Remarks: ' 5?o.U V0-3(l3^-?'^VS-3C32-3S^^ M0-3C?t 3J:^\JCO 

AffiHat zSk Date/Time: Received by: Affiliation: Date/Time: 

•Relinquished by Affiliation; Date/Time: Received by: Affiliation: Date/Time: 

Relinquished by: Affiliation: Date/Time: Received'by: Affiliation: Date/Time: 

Were samples received in good condition? Remarks: 



CHAIN-OF-CUSTGOY RECOAD Page I #3 
Project No.: Today's Date: 

35-OS" 6-/31H& 
Date Results Requested: 

T-A-' \ 
Analyses Requested Project No.: Today's Date: 

35-OS" 6-/31H& 
Date Results Requested: 

T-A-' \ 

0 

•n 

• (T 
Oo •> 
I/) 

i 
& 

•-Oj 

0 
00 
[A 

1 

N 

£ 
I 

• 
Sampler's Name: 

C . '^lOolW'^riciO Co\)0Cl/O 

'hone No.: 

307-745-7A7A 

Fax No.: 

307-745-7729 0 

•n 

• (T 
Oo •> 
I/) 

i 
& 

•-Oj 

0 
00 
[A 

1 

N 

£ 
I 

• 

Coopany Name and Address: 
TriHydro Corporation 
920 Sheridan . 
Laramie, WY 82070 

Company Contact: 11/-

0 

•n 

• (T 
Oo •> 
I/) 

i 
& 

•-Oj 

0 
00 
[A 

1 

N 

£ 
I 

• 

Collector's Sample Ho. Sample Matrix 
Date Sampled/ 
Time Sampled 

No. of 
Containers 

0 

•n 

• (T 
Oo •> 
I/) 

i 
& 

•-Oj 

0 
00 
[A 

1 

N 

£ 
I 

• 

'L£--2C4-&)> j V V X" 
,250 V 

±1-2. .S 0 X > 

V3-Z(^2t>22i (S V k' . 

il'iO >( 

^LE-i 6-^-Z'^y < 

/ 
OL 

Remarks: e^K 'j>)||zvi HoLi> "v^eTmLoj Q/T "\^S.(b 

- aLorl Q,i^lac 
^ e>v/ncjj5l^ 

-y- S-A-Vn HAU-MM± 

ReljMui st^vby AffiIiation: 
-ruc_ 

Date/Time: R 

S'7h9G / 
eceived by; /'i-iC Affiliation: 1 3ate/T ime: 

Relinquished by: Affiliation: Date/Time: R eceived by: Affiliation: 1 3ate/Time: 

Relinquished by: Affiliation: Date/Time: R eceived by: Affiliation: 1 aate/Time: 

Were samples received in good condition? Remarks; 

1/ 

U 

C/ 

1/ 



CHAIH-OF-CUSTCOr RECW Page of 

Project No.: Today's Date: 

Sampler's Name: , 

B.CJ AlCV^ 
Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, WY 82070 

Collector's Sample Ho. 

Date Results Requested: 

Phone Ho.: 

307-7A5-7474 

Fax No.: 

307-7A5-7729 

Company Contact: , •1^1 

c- J 

Sample Hatrix 
Date Sampled/ 
Time Sampled 

No. of 
Containers 

0 
rx 
150 

or 

3 
0 
> 
I/} 

•sC 

I 

Analyses Requested 

o 
(50 
0 
00 

vO ro 

T 

"1 

o 

c£ 

Le-3(2o-22), 
^cHc. 

cfi-o PBv-< >C: 
sl3iho> 

1/ (22-2^^ 3^ 
J2 cx> J? P^tSi 

J2 lO / H Oi-p 

/ £HS/ yo 
11 DO 5 

db'h'j 
1. ?. 

Le-^(\%-zc^ 
/ &«sS X X 

Remarks: = p. 

Relinquished by: Affvliation: Date/Time: Received by: 

s/nllC 
Affiliation: Date/Time: 

Relinquished by: Aff ill iat ion: Date/T ime: Received by: Affiliation: Date/Time: 

Relinquished by: Aff filiation: Date/T ime: Received by: Affiliation: Date/Time: 

Were samples received in good condition? Remarks: 



CHAIH-OF-CUSTaDY RECORD Page 3 of 3 
Project No.: Today's Date: 

Collector's Sample No. 

Date Results Requested: 

T/r 
Sampler's Name: 

C-1 
Phone No.: 

307-715-7474 

Fax No.; 

307-745-7729 

Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, UY 82070 

Company Contact: , 1 

Sample Matrix 
Date Sampled/ 
Time Sampled 

No. of 
Containers 

o 
ny 
00 

V/l!i 

ns 
00 

v; 
o 

m Analyses Requested 

J3 

V 
s 
a. 
A 

£ 
"LB-i (zz-Z'f) Sb/C 

-WW IX (<V 
s-bihtf 

:-:C 

itcf^ 
Sl3\hU> 

ki^ 

•^7)W-|z6i?-?pk 4/- /(^ 

Remarks: ' p. 

Affiliation: 

"T^C 
Date/Time: Received by: i'l' ST 

r/T//44 

Affiliation: Date/Time: 

Relinquished by: Aff i'l iation: Date/Time: Received by: Affiliation; Date/Time: 

Relinquished by; AffiIiation: Date/Time: ' Received by: Affiliation: Date/Time: 

Were samples received in good condition? Remarks: 



CHAIH-OF-d^OOr REOKO Page 

Project No.: Today's Date: 

C^lb hie 

Collector's Sample No. 

Date Results Requested: 

si/\AJift|^ T-A-T 

Sampler's Namft: f 

'Br\<;v/T C^\r\cu\ 

Phone Mo.: 

307-745-717A 

Fax No.: 

307-745-7729 

Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, WT 82070 

Company Contact: , 

Sample Matrix 
Date Sampled/ 
Time Sampled 

(ci(ih(p \(o<^^ 

Ho. of 
Containers 

Analyses Requested 

O 

s 
0 

1 W) 

J? 

I 
VB'^ C22-2'i) 

SOIL 

VB-^ <i-20>~ZiS) 

SOIL [• O 

(olihCfi 

Sf^lL. 

2^ K 
VB-(i) (^0-22.) 

C22'2^) 

SOIL X 
SOIL a 

C 2H'ZG) CffNhiP -Vfi-Cp SOIL 

CPIVHO IQCJD 
X 

'VB-'i 222-2'l) 
VB-'i(2N-2Cp^ 

SOIL X A X 
SOIL o(-D 

Remarks: 

Aff iiliat/on: / °"W(> /5^ Rec Affili^ion: oateyri 

Affiliation: Date/Time: Received by: Aff i'l iation: Date/Time: 

Relinquished by: Affiliation: Date/Time: Received by: Affiliation; Date/T ime; 

Were samples received in good-condition? Remarks: 



CHAIH-OF- ir RECORD Page 

Project No.: 

s^-oa" 
today's Date: 

Collector's Sample No. 

Date Results Requested: 

T-A-T 
Phone No.; 

307-7A5-7A74 

Fax No.: 

307-745-7729 

Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, WY 82070 J)atL "^cllfSSfA-i 

Sample Matrix 
Date Sampled/ 
Time Sampled 

0,ts-l% tHS 

Ho. of 
Containers 

O 
tf-a 
00 

1 

cS 

i 
% 

Analyses Requested 

( 2&-3S) SOIL I 
LE'^C^-(o) SOIL 

(elshOi O'^So 

G/shio 

2 i 1. X 
Le-? Ci's-20) SOIL X 

' xVlW-6(^-(p^ SOIL M 
SolC G/shG IZ3 0 1 OL 

/AS^-IP (ZO'Z2) 
SOIL &/<>-/% 

USl'iCf 

(ffsilG l(c,oo 

2 
SOIL 2 

VB-gC3°-3A) 
SOIL 2. 

Remarks: 

Affiliation; \ j Date/Time: AffiIiation: Date/Time: 

Affiliation: Date/Time: Received by: Affiliation: Date/T ime: 

Rel irxqui shed by: Affiliation: Date/Time: Received by: 'Affiliation: Date/Time: 

Were samples received in good condition? Remarks: 



CHAIN -OF<!^TODY 
fc^ 

RECORD Page 

Project No.: 

•Sc?-o^ 
Today's Date: 

G/6)|^(P 

Collector's Sample No. 

Date Results Requested: 

T-A-X 

Sampler's Name: 

Col/icvo 

Phone No.: 

307-745-7474 

fax No.: 

307-745-7729 

Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, WY 82070 

Company Contact: 

Jaok'^desse/n 

Sample Matrix 
Date Sampled/ 
Time Sampled 

c>ls-hb 

No. of 
Containers 

Analyses Requested 

(Tf 
Oo 

i/M I 
d 

1 
(p/s-ho' 

(gM-3(b Solt- (6>3O 

(i>l5\'](o 
t 

xy-i 
"Soli, 

IS02 
blsiKp i^cs 

t 
"xy-2 

Sol(_ 

% 
^Y-3 

5oi^ 

o^iship /sov 
1 

V-
Soi^ 

Remarks: 

/ 

Affiliatvon: 

"TXIiMl?C> 
Af.fi I i at ion: 

Date/Ti 

Date/Time: Received by 

AffiIiation: 

Affiliation: 

Date/Time: 

Date/T ime; 

Relinquished by: Affiliation: bate/T ime: Received by; Affiliation; Date/T ime: 

Were samples received in good condition? Remarks: 



APPENDIX K 

•GROUND-WATER QUALITY ANALYTICAL REPORTS 

PHASE ll/lll RCRA FACILITY INVESTIGATION 
SAFETY-KLEEN CORP. RECYCLE CENTER 

DOLTON, ILLINOIS 

H:\PROJECTS\S-K\DOLTON\032-008\3APP-TTL 



July 10, 1996 

Mr. Jack Bedessem 
TriHydro Corporation 
920 Sheridan 

Laramie, WY 82070 

Re: SK Lab Project #96-136e 
Project ID Name: Dolton, IL 

Dear Jack: 

Enclosed please find the analytical results for the sample received by SK Environmental 
Laboratory on 6/25/96. 

A formal Quality Control/Quality Assurance program is maintained by Safety-Kleen, which is 
designed to. meet or exceed the EPA requirements. This information is available upon request. 

If you have any questions concerning this analysis, or if we can be of further assistance, please 
contact Rick Cook at 312-825-7351. 

Sincerely, 

Mark .A.. Hartwig 
Environmental Lab Manager 

MAH: 

Allan A. Manteuffel Technical Center 

P.O. Box 92050 
Elk Grove Village, IL 
60009-2050 

12555 W. Old Higgins Rd. 
Elk Grove Village. IL 60007 
Telephone: 312/694-2700 
Fax: 312/825-7850 



Project ID 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 7/10/96 

ANALYTICAL RESULTS 

Total Metals 

Metals Page 1 of 2 

Work Order # 57 58 59 60 61 62 

Collector's Sample # MW-1 MW-2 MW-4 MW-5 MW-6 MW-7 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed (EPA Method 6010) 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96 

Date Analyzed (EPA Method 7131) J/27/96 6/27/96 6/27/96. 6/27/96 6/27/96 6/27/96 

Date Analyzed (EPA Method 7421) 6/28/96 6/28/96 6/28/96 6/28/96 6/28/96/ 6/28/96 

Date Analyzed (EPA Method 7470) 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96 

•4^-; Ariialyte' 'vM ; SPA Method ^ 
Reporting Umrt 

•• ma/L 
: 

I:-:':-:
-:-:-;'

;': 

Barium 6010 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

Cadmium 7131 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Lead 7421 0.0075 <0.0075 <0.0075 <0.0075 0.011 <0.0075 <0.0075 

Mercury 7470 0.002 <0.002 <0.002 <0.002 <0.002 .<0.002 <0.002^ 
. . '• 

Work Order # 64 . 65 66 67 68 69 

Collector's Sample # MW-8 MW-9 MW-12 SK-7 SK-8 SK-11 

Date Sarnpled 6/25/96, 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed (EPA Method 6010) 6/27/96 6/27/96 , 6/27/96 6/27/96 6/27/96 6/27/96 

Date Analyzed (EPA Method 7131) 6/27/96 6/27/96 6/27/96 '6/27/96 6/27/96 6/27/96 

Date Analyzed (EPA Method 7421) 6/28/96 6/28/96 7/1/96 6/28/96 6/28/96 6/28/96 

Date Analyzed (EPA Method 7470) 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96 6/27/96 

Analyte il;;':; . EPA Method • 
Reporting Limit 

•.'•.ma/L-. '.. li
i 

3
 

3
 

fs
Sl

K 

Barium 6010 2.0 <2.0 <2.0 <2.0 <2.0 <2.0 <2.0 

Cadmium 7131 0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 

Lead 7421 0.0075 <0.0075 <0.0075 <0.0075 <P.O075 <0.0075 <0.0075 

Mercury 7470 0.002 <0.002 <0.002 <0.002 <0.002 <0.002 <0.002 

Analytical Review / Date: 



• Project ID 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-136 

Date Reported: 7/10/96 

ANALYTICAL RESULTS 

Total Metals 

Metals Page 2 of 2 

Work Order # 70 71 72 73 

Collector's Sample # DUPE-1 DyPE-2 FB EB-1 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed (EPA Method 6010) 6/27/96 6/27/96 6/27/96 6/27/96 

Date Analyzed (EPA Method 7131) 6/27/96 6/27/96 6/27/96 6/27/96 

Date Analyzed (EPA Method 7421) 6/28/96 6/28/96 6/28/96 6/28/96 

Date Analyzed (EPA Method 7470) 6/27/96 6/27/96 6/27/96 7/3/96 

r, •mq/L 
Concentr : 

Barium 6010 2.0 <2.0 <2.0 <2.0 <2.0 

Cadmium 7131 0.005 <0.005 <0.005 <0.005 <6.005 

Lead 7421 0.0075 <0.0075 <0.0075 <0.0075 <0.0075 

^l^ury 7470 0.002 <0.002 <0.002 <0.002 <0.002 

Analytical Review / Date; 



Project ID #; 

Project ID Name: 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Water 

EPA Method 8270 

Semi-Volatiles Page 1 of 9 

Work Order # 57 58 59 60 61 62 

Collector's Sample # MW::1 MW-2 MW-4 MW-5 MW-6 MW-7 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Extracted 6/26/96 6/26/96 6/26/96 6/26/96 : 6/26/96 6/26/96 

Date Analyzed 6/28/96 6/28/96 7/1/96 6/28/96 6/28/96 6/28/96 

Dilution Factor 1 1 1 1 1 1 

Reporting limit //g/L Concentr atiortpg/.i/ 

Acenaphthene 12 <12 <12 <12 <12 <12 <12 

Acenaphthylene .. <11 < 11 < 11 <11 . < 11 <11 

Anthracene 10 <10 <10 <10 <10 <10 <10 

Benz(a)anthracene 10 . < 10 <10 <10. <10 <10 <^cm 
Benzp{b)fluoranthene 10 <10 <10 <10 <10 <10 <10 

Benzo(k)fluoranthene 10 <10 <10 < 10 <10 <10 <10 

Benzoic Acid 50 <50 <50 <50 <50 <50 <50 

Benzo(g,h,i)perylene 10 <10 <10 <10 <10 <10 <10 

Benzo(a)pyrene 10 <10 <10 <10 <10 <10 <10 

Benzyl Alcohol 20 <20 <20 <20 <20 <20 <20 

bis(2-Chloroethoxy)Methane 11 <11 <11 <11. <11 <11 <11 

bis(2-Chloroethyl) Ether 16 <16 <16 <16 <16 <16 <16 

bis(2-Chloroisopropyl) Ether 13 <13 <13 <13 <13 <13 <13 

4-Bromophenyl-phenylether 10 <10 <10 <10 <10 <10 <10 

Butylbenzylphthalate 10 <10 <10 <10 <10 <10 <10 

4-Chroroaniline 50 <50 <50 <50 <50 <50 <50 

4-Chloro-3-Methylphenol 20 <20 <20 <20 <20 <20 <20 

2-Chloronaphthalene 15 <15 <15 
• • . -vff-

<15 . <15 <15 <15 

2-.Chlorophenol 15 <15 <15 <15 <15 <15 < i5jii 

4;Chlorophenyl-phenylether 10 <10 <10 <10 . . <10 <10 <10 

Chrysene 10 <10 <10 <10 <10 <10 <10 

Djbenz(a,h) anthracene 10 <10 <10 <10 <1.0 .. <10 <10 



Project ID #: 

Project ID Name: 

SK Lab Project 

Date Reported: 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Water 

EPA Method 8270 

Semi-Volatiles Page 2 of 9 

Work Order # 57 58 59 60 61 62 

Collector's Sample # MW-1 MW-2 MW-4 MW-5 MW-6 MW-7 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Extracted 6/26/96 6/26/96 6/26/96 6/26/96 6/26/96 6/26/96 

Date Analyzed 6/28/96 6/28/96 7/1/96 6/28/96 6/28/96 6/28/96 

Dilution Factor 1 1 1 . 1 1 1 

Reporting Limit //g/L Concentration ;/g/L 

Dibenzofuran 10 <10 <10 <10 <10 <10 <10 

1,2-Dichlorobenzene 15 <15 <15 <15 <15 <15„ <15 

1,3-Dichlorobenzene 1.5 <15 <15 <15 <15 <15 <15 

j^^Dichlorobenzene 15 <15 <15 <15 <15 <15 <15 

3,3'-Dichlorobenzidine 20 <20 <20 <20 <20 <20 <20 

2,4-Dichlorophenol 24 <24 <24 <24 <24 <24 <24 

Diethylphthalate 10 <10 <10 <10 <10 <10 <10 

2,4-Dimethylphenol 10 <10 <10 <10 <10 <10 <10 

Dimethylphthalate 10 <10 <10 <10 <10 <10 <10 

4,6-Dinitro-2-Methylphenol 50 <50 <50 <50 <50 <50 <50 

2,4-pinitrophenol 50 <50 <50 <50 <50 <50 <50 

2,4-Dinitrotoluene 10 <10 <10 <10 <10 <10 <10 

2,6-Dinitrotoluene 10 <10 <10 <10 <10 <10 <10 

Di-n-octyi phthalate 10 <10 <10 <10 <10 <10 <10 

bis(2-ethylhexyl)phthalate 10 <10 <10 <10 <10 <10 <10 

Fluoranthene 10 <10 <10 <10 <10 <10 <10 

Fluorene 14 <14 <14 <14 <14 <14 <14 

Hexachlorobenzene 10 <10 <10 <10 <10 <10 <10 

k^^achlorobutadiene 1 1 < 11 < 11 < 11 < 11 < 1 1 < 11 

Hexachlorocyclopentadiene 10 <10 <10 < 10 <10 <10 <10 

Hexachloroethane 22 <22 <22 <22 <22 <22 <22 

Indenod ,2,3-cd)pyrene 10 <10 <10 <10 <10 <10 <10 



Project ID #: 

Project ID Name: 

SK Lab Project U: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Water 

EPA Method 8270 

Semi-Volatiles Page 3 of 9 

Work Order # 57 58 59 60 61 62 

Collector's Sarhple # MW-1 MW-2 MVy-4 .. MW-5 MW-6 MW-7 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

JPate Extracted 6/26/96 6/26/96 6/26/96 6/26/96 6/26/96 6/26/96 

Date Analyzed 6/28/96 6/28/96 7/1/96 6/28/96 6/28/96 6/28/96 

Dilution Factor 1 1 1 1 1 1 

•<: Analyte.:;.: • :Repoitingi;Liinii 

Isophprpne 10 <10 <10 <10 <10 <10 <10 

2-Methvlnaphthalene 10 <10 <10 <10 <10 <10 <10 

2-Methylphenol 11 <11 <11 <11 <11 <11 56 

4-Methyjphenol 10 <10 <10 <10 <10 <10 75# 

Naphthalene 12 <12 <12 <12 <12 <12 <12 

2-Nitroanilihe 50 <50 <50 <50 <50 <50 <50 

3-Nitroaniline 50 <50 <50 <50 <50 <50 <50 

Nitrobenzene 12 <12 <12 <12 <12 <12 <12 

2-Nitrophenol 25 <25 <25 <25 <25 <25 <25 

4-Nitrpphenol 50 <50 <50 <50 <50 <50 <50 

N-Nitrosodiphenylamine 13 <13 <13 <13 <13 <13 <13 

N-Nltrpsp-dl-n-propyiamlne 10 <10 <10 <10 <10 <10 <10 

Pentachlorophenol 50 <50 <50 <50 <50 <50 <50 _ 

Phenanthrene 10 <10 <10 <10 <10 <10 <10 

Phenol 18 <18 <18 <18 <18 <18 <18 

Pyrene 10 <10 . <10 <10 <1Q_ .< 10 <10 

Pyridine 10 <10 <10 <10 <10 <10 <10 

1,2,4-Trichlorobenzene 11 <11 < 11 < 11 <11 <11 < 11 

2,4,5-Trichlprophenol 10 <10 <10 <10 <10 <10 <i<^ 

2,4,6-Trichlorophenol 11 < 11 <11 < 11 <11 <11 < 11 

Analytical Review / Date: k. 



Project ID 

Project ID Name: 

SK Lab Project #\ 

Date Reported: 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Water 

EPA Method 8270 

Semi-Volatiles Page 4 of 9 

Work Order # 64 65 66 67 68 69 

Collector's Sample U MW-8 MW-9 MW-12 SK-7 SK-8 SK-11 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Extracted 6/26/96 6/26/96 6/28/96 6/28/96 6/28/96 6/28/96 

Date Analyzed 6/28/96 6/28/96 ; 7/5/96 7/5/96 7/5/96 7/9/96 

Dilution Factor 1 1 1 1 1 1 
.... Reporting Limil jog/L Concentration ;rg/L 

Acenaphthene 12 <12 <12 <12 <12 <12 <12 

Acenaphthylene 11 < 11 <11 <11 <11 <11 <11 

Anthracene 10 <10 <10 <10 <10 <10 <10 

^^^(a)anthracene 10 <10 <10 <10 <10 <10 <10 

Benzo(b)fluoranthene 10 <10 <10 <10 <10 <10 <10 

Benzol k)fluoranthene 10 <10 <10 <10 <10 <10 <10 

Benzoic Acid 50 <50 <50 <50 <50 <50 <50 

Benzo(g,h,i)perylene 10 <10 <10 <10 <10 <10 <10 

Behzolajpyrene 10 <10 <10 <10 <10 <10 <10 

Benzyl Alcohol 20 <20 <20 <20 <20 <20 <20 

bis(2-Chloroethoxy) Methane 11 <11 <11 <11 <11 <11 <11 

bis(2-Chloroethyl) Ether 16 <16 <16 <16 <16 <16 <16 

bis(2-Chloroisopropyl) Ether 13 <13 <13 <13 <13 <13 <13 

4-Bromophenyl-phenylether 10 <10 <10 <10 <10 <10 <10 

Butylbenzylphthalate 10 <10 <10 <10 <10 <10 <10 

4-Chloroaniline 50 <50 <50 <50 <50 <50 <50 

4-Chloro-3-Methylphenpl 20 <20 <20 <20 <20 <20 <20 

2-Chloronaphthalene 15 • <15 <15 <15 <15 <15 , <15 

^^(lorophenol 15 <15 <15 <15 <15 <15 <15 

4-Chlorophenyl-phenylether 10 <10 <10 <10 <10 <10 <10 

Chrysene 10 <10 <10 <10 <10 <10 <10 

Dibenz(a,h) anthracene 10 <10 <10 <10 <10 <10 <10 



Project ID 

Project ID Name; 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Semi-Volatile Organios in Water 

EPA Method 8270 

Semi-Volatiles Page 5 of 9 

Work Order # 64 65 66 67 68 69 

Collector's Sample # MW-8 MW-9 MW-12 SK.7 SK-8 'SK-11 

Date Sampled . 6/25/96 6/25/96 6/25/96. 6/25/96 6/25/96 6/25/96 

Date Extracted 6/26/96 6/26/96 6/28/96 6/28/96 6/28/96 6/28/96 

Date Analyzed 6/28/96 6/28/96 7/5/96 7/5/96 7/5/96 7/9/96 

Dilution Factor 1 1 1 1 1 1 

iRepprting Urhitij^g/iL . • Cancentr ation fjglL 

Dibenzofuran 10 <10 <10 <10 <10 <10 <10 

1,2-Dichlorqbenzehe 15 <15 <15 <15 <15 <15 <15 

1,3-Dichlorobenzene 15 <15 <15 <15 <15 <15 <15 -

1,4-Dichiprpbenzene 15 <15 <15 <15 <15 <15 

3,3'-Dichlorobenzidine 20 <20 <20 <20 <20 <20 <20 . 

2,4-pichlorophenol 24 <24 <24 <24 <24 <24 <24 

Diethylphthaiate 10 <10 <10 <10 <10 <10 <10 

2,4-Dimethylphenol 10 <10 <10 <10 <10 <10 <10 

Dimethylphthalate 10 <10 <10 <10 <10 <10 <10 

4,6-Dinitro-2-Methylphenol 50 <50 <50 <50 <50 <50 <50 

2,4-Dinitrophenol 50 <50 <50 <50 <50 <50 <50 

2,4-Dinitrotpluene 10 <10 <10 <10 <10 <10 <10 

2,6-Dinitrotoluene 10 <10 <10 <10 <•'0 <10 

Di-n-octyl phthalate 10 <10 <10 <10 <10 <10 <10 

bis(2-ethylhexy!)phtha]ate 10 <10 <10 <10 <10 <10 <10 

Fluoranthene 10 <10 <10 <10 <10 <10 <io_ 

Fluprene 14 <14 <14 <14 <14 <14 <14 

Hexachlorobenzene 10 <10 <10 <10 <10 <10 <10 

Hexachlorobutadiene 11 < 1 1 < 11 < 11 < 11 < 11 „<j i€i 
Hexachlorocyclopentadiene 10 <10 <10 <10 < 10 <LiQ <10 

Hexachloroethane 22 <22 <22 <22 <22 <22 <22 

Indenod ,2,3-cd)pyrene 10 <10 <10 <10 <10 <10 <10 



Project ID #; 

Project ID Name: 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Water 

EPA Method 8270 

Semi-Volatiles Page 6 of 9 

Work Order # 64 65 66 67 68 69 

Collector's Sample # MW-8 MW-9 MW-12 SK-7 SK-8 SK-11 

Date Sampled 6/25/96 .6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Extracted 6/26/96 6/26/96 6/28/96 6/28/96 6/28/96 6/28/96 

Date Analyzed 6/28/96 6/28/96 7/5/96 7/5/96 7/5/96 7/9/96 

Dilution Factor 1 1 1 1 1 1 

Reporting Limit jvgA. Concentr 
: 

ation //g/L 

Isophorone 10 <10 <10 <10 <10 <10 <10 

2-MethYlnaphthalene 10 <10 <10 <10 <10 <10 <10 

^^e thy! phenol 11 <11 <11 <11 <11 <11 <11 

^TOethylphenol 10 <10 <10 <10 <10 <10 <10 

Naphthalene 12 <12 <12 <12 <12 <12 <12 

2-Nitroaniline 50 <50 <50 <50 <50 <50 <50 

3-Nitroaniline 50 <50 <50 <50 <50 <50 <50 

Nitrobenzene 12 <12 <12 <12 <12 <12 <12 

2-Nitrophenol 25 <25 <25 <25 <25 <25 <25 

4-Nitrpphenol 50 <50 <50 <50 <50 <50 <50 

N-Nitrosodiphenylamine 13 <13 <13 <13 <13 <13 <13 

N-Nltroso-di-n-propylamlne 10 <10 <10 <10 <10 <10 <10 

Pentachlorpphenol 50 <50 <50 <50 <50 <50 <50 

Phenanthrene 10 <10 <10 <10 <10 <10 <10 

Phenol 18 <18 <18 <18 <18 <18 <18 

Pyrene 10 <10 <10 <10 <10 <10 <10 

Pyridine 10 <10 <10 <10 <10 <10 <10 

J_,2,4-Trichlorobenzene 11 < 11 < 11 < 11 <11 < 11 < 1 1 

"BR,5-TrichlorQphenol 10 <10 < 10 <10 <10 <10. <10 

2,4,6-T richlorophenol 11 < 11 < 11 < 11 <11 < 11 <11 

Analytical Review / Date: 



Project ID #: 

Project ID Name: 

SK Lab Project #: 

Date Reported: 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Water 

EPA Method 8270 

Semi-Volaiiles Page 7 of 9 

Work Order # 70 71 72 73 74 

Collector's Sample # DUPE-1 pUPE-2 FB EB-1 EB-:2 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Extracted 6/28/96 6/28/96 6/28/96 6/28/96 6/28/96 

Date Analyzed 7/5/96 7/1/96 7/9/96 7/9/96 7/5/96 

Dilution Factor 1 1 1 . . 1 1 

C Oncentratlbn us ,/L 

Acenaphthene 12 <12 <12 <12 <12 <12 

Acenaphthylene 1.1 <11 <11 <11 <11 <11 

Anthracene 10 <10 <10 <10 <10 <10 

Benz(a)anthracene 10 <10 <10 <10 <10 <10 

Benzo(b)fluoranthene 10 <10 <10 <10 <10 <10 

Benzo(k)fluoranthene 10 _ <1P <10 <10 <10 <10 

Benzoic Acid 50 <50 <50 <50 <50 <50 

Benzo(g,h,i)perylene 10 <10 <10 <10 <10 <10 

Benzo(a)pyrene . 1P <10 <10 <10 <10 <10 

Benzyl Alcohol 20 <20 <20 <20 <20 <20 

bis(2-ChJprpethoxy)Methane 11 <11 <11 <11 <11 <11 

bisj2-Chloroethyl) Ether 16 <16 <16 <16 <16 <16 

bis(2-Chloroisopropyl) Ether 13 <13 <13 <13 <13 <13 

4-Bromophenyl-phenylether 10 <10 <10 <10 <10 <10 

Butyjbenzylphthalate 10 <10 <10 <10 <10 <10 

4-Chloroaniline 50 <50 <50 <50 <50 <50 

4-Chloro-3-Methylphenot 20 <20 <20 <20 <20 <20 

2-Chlpronaphrr«lene 15 <15 <15 <15 <15 <15 

2-Chlorophenol 15 <15 <15 <15 <15 <15 

4-Chlorophenyl-phenyiether 10 <10 <10 <10 <10 <10 

Chrysene 10 <10 <10 <10 <10 <10 

Pibenz(a,h) anthracene 10 <10 <10 <10 <10 <10 



Project ID #: 

Project ID Name: 

SK Lab Project 

Date Reported: 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Water 

EPA Method 8270 

Semi-Volatiles Page 8 of 9 

Work Order # 70 71 72 73 74 

Colleoror's Sample # DUPE-1 DUPE-2 FB EB-1 EB-2 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Extracted 6/28/96 6/28/96 6/28/96 6/28/96 6/28/96 

Date Analyzed 7/5/96 7/1/96 7/9/96 7/9/96 7/5/96 

Dilution Factor 1 1 1 1 1 

Reporting Limit pg/i jncentration pg 
1 

Dibenzofuran 10 <10 <10 <10 <10 <10 

1,2-Dichlorobenzene 15 <15 <15 <15 <15 <15 

1.3-Dichlorobenzene 15 <15 <15 <15 <15 <15 

^VDichlorobenzene 15 <15 <15 <15 <15 <15 

3,3'-Dichlorobenzidine 20 <20 <20 <20 <20 <20 

2,4-Dichlorophenol 24 <24 <24 <24 <24 <24 

Diethylphthalate 10 . <10 <10 <10 <10 <10 

2,4-Dimethylphenol 10 <10 <10 <10 <10 <10 

Dimethylphthaiate 10 <10 <10 <10 <10 <10 

4,6-Dinitro-2-Methylphenol 50 <50 <50 <50 <50 <50 

2,4-Dinitrophenol 50 <50 <50 <50 <50 <50 

2,4-DinitrQtoluene 10 <10 <10 <10 <10 <10 

2,6-Dinitrotoluene 10 <10 <10 <10 <10 <10 

Di-n-octyl phthalate 10 <10 <10 <10 <10 <10 

bis(2-ethylhexyl)phthalate 10 <10 <10 <10 <10 <10 

Fluoranthene 10 <10 <10 <10 <10 <10 

Fluorene 14 <14 <14 <14 <14 <14 

Hexachlorobenzene 10 <10 <10 <10 <10 <10 

^l^cachlorobuiadiene 11 < 11 < 11 < 11 < 11 <11 
w 
He xachlorocy elope n tad lene 10 <10 <10 <10 <10 <10 

Hexachloroethane 22 <22 <22 <22 <22 <22 

Indenod ,2,3-cd)pyrene 10 <10 <10 <10 <10 <10 



Project ID #; 

Project ID Name; 

SK Lab Project #; 

Date Reported: 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Semi-Volatile Organics in Water 

EPA Method 8270 

Serhi-Volatiles Page 9 of 9 

Work Order # 70 71 72 73 

Collector's Sample # bUPE-1 DUPE-2 FB EB-2 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Extracted 6/28/96 6/28/96 6/28/96 6/28/96 6/28/96 

Date Analyzed 7/5/96 7/1/96 7/9/96 7/9/96 7/5/96 

Dilution Factor '1 1 . 1 . 1 1 

Reporting Limit iilliliiiiil-ci ancentratlon pj il
l 

ix:
;::

:;;
:-;

:; •\
yy

.y
yy

. 

ii
i 

Isophorone 10 <10 <10 <10 <10 <10 

2-_M_ethylnaphthalene 10 <10 <10 <10 <10 <10 

2-Methylphenol 11 54 <11 <11 <11 <11 

4-Methylphenol 10 73 <10 <10 <10 <10 

Naphthalene 12 <12 <12 <12 <12 <12 

2-.Nitroaniline 50 <50 <50 <50 ^ <50 <50 

S-Nltroaniline 50 <50 <50 <50 <50 <50 

Nitrobenzene 12 <12 <12 <12 <12 <12 

2-Nitrophenol 25. <25 <25 <25 <25 <25 

4-Nitrophenol 50 <50 <50 <50 <50 <50 

N-Nitrosodiphenyjarnine 13 <13 <13 <13 <13 <13 

N-Nitroso-di-n-prppylamine 10 <10 <10 <10 <10 • <10 

Pentachlorophenol 50 <50 <50 <50 <50 <50 

Phenanthrene 10 < 1.0 <10 <10 <10 <10 

Phenol 18 <18 <18 <18 <18 <18 

Pyrene 10 <10 <10 <10 <10 < 10 

Pyridine 10 <10 _ <10 <10 <10 <10 

1,2,4-T richlorobenzene 11 <11 < 11 <JI <11 <11 

2,4,5-Trichlorophenoi 10 <10 <10 <10 <10 < 10 

2,4,6-Trichlorophenol 11 < 11 < 11 < 11 < 11 < 11 

Analytical Review / Date: 



Project ID tt 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Volatile Organics In Water 

EPA Method 8240 

Volatiles Page 1 of 12 

Work Order « 57 58 59 60 61 62 

Collector's Sample # MW-i MW-2 MW-4 MW-5 MW-6 MW-7 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 6/27/96 6/27/96 6/28/96 6/28/96 6/28/96 6/28/96 

Dilution Factor 1 1 1 1 1 1 
Report Limit 1 

Acetone 100 • <100 <100 <100 <100 <100 <100 

Acetonitrile 100 <100 <100 <100 <100 <100 <100 

Allyl Chloride 5 <5 <5 <5 <5 <5 <5 

Benzene 5 <5 <5 <5 <5 <5 116 

Chloride 100 <100 <100 <100 <100 <100 <100 

Bromodichloromethane 5 <5 <5 <5 <5 <5 <5 

Bromoform 5 <5 <5 <5 <5 <5 <5 

Bromomethane 10 <10 <10 <10 <10 <10 <10 

2-Butanone 100 <100 < 100 <100 <100 <100 <100 

Carbon Disulfide 100 . <100 <100 <1.90 <100 < 199 <100 

Carbon Tetrachloride 5 <5 <5 <5 <5 <5 <5 

Chlorobenzene 5 <5 <5 <5 <5 <5 10 

Chlorodibromomethane 5 <5 < 5 <5 <5 <5 <5 

Chloroethane 10 <10 <10 <10 <10 <10 <10 

2-Chloroethyl vinyl ether 10 <10 <10 <10 <10 <10 <10 

Chloroform 5 <5 <5 <5 <5 <5 <5 

Chloromethane 10 <10 <10 <10 <10 <10 <10 

1,2-Dibromo-3-chloropropane 100 <100 <100 <100 <100 <100 <100 

1,2-Dibromoethane 5 <5 <5 <5 <5 <5 <5 
1 _ 
^^pmomethane 5 < 5 < 5 <5 <5 <5 <5 
W 
1,4-Dichloro-2-butene 100 <100 <100 <100 <100 <100 <100 

. 1,2-Dichlorobenzene 5 <5 <5 <5 <5 <5 <5 



Project ID #; 32-08 

Project ID Name; Dolton, IL 

SK Lab Project #: 96-136 

Date Reported; 7/10/96 

ANALYTICAL RESULTS 

Volatile Organics in Water 

EPA Method 8240 

Volatiles Page 2 of 12 

Work Order # 57 58 59 60 61 62 

Collector's Sample # MW-1 MW-2 MW-4 MW-5 MW-6 MW-7 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 6/27/96 6/27/96 6/28/96 6/28/96 6/28/96 6/28/96 

Dilution Factor 1 1 1 1 • 1 1 
Report Uinut 

oa.'U 
1 

1,3-Dichlorobenzene 5 <5 <5 <5 <5 <5 <5 

1,4-Dichlorobenzene 5 <5 <5 <5 <5 <5 <5 

Dichiorodifluoromethane 5 <5 <5 <5 <5. <5 <5 

1,1-Dichloroethane .5 <5 <5 <5 <5 <5 8 _ 

1,2-Dichloroethane 5 <5 <5 <5 <5 <5 <5® 
1,1-Dichloroethene 5 <5 . <5 <5 <5 ^ <5 <5 

cis-1,2-Dichloroethene 5 <5 „ 16 <5 <5 <5 6 

trans-1,2-Dichloroethene 5 <5 <5 <5 <5 <5 <5 

1,2-Dichloropropane 5 <5 <5 <5 <5 <5 <5 

cis-1,3-Dlchloropropene 5 <5 <5 <5 <5 <5 <5 

trans-1,3-Dichloropropene 5 <5 <5 <5 <5 <5 <5 

Ethylbenzene 5 <5 <5 <5 <5 <5 155 

Ethyl methacrylate 5 <5„ <5 <5 <5 <5 <5 

2-Hexanone 50 <50 <50 <50 „.< 50 <50 <50 

Isobutyl Alcohol 1000 <1000 <1000 <1000 <1000 < 1000 <1000 

Methacrylonitrile 100 <100 <100 <100 <100 <100 <100 

Methylene Chloride 5 <5 <5 <5 <5 <5 <5 

Methyl Iodide 5 <5 <5 <5 <5 <5 <5 

Methyl methacrylate 50 <50 <50 <50 <50 <50 <50 

4-Methyl-2-pentanone 50 <50 <50 <50 <50 <50 383 

Pentachloroethane 10 <10 < 10 <10 <10 <10 <10 

Styrene 5 <5 <5 <5 <5 <5 <5 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 
Volatile Organics in Water 

EPA Method 8240 

Volatiles Page 3 of 12 

VVgrk Order # 57 58 59 60 61 62 

Collector's Sarnple # MW-1 MW-2 MW-4 MW-5 MW-6 MW-7 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 6/27/96 6/27/96 6/28/96 6/28/96 6/28/96 6/28/96 

Dilution Factor 1 1 1 1 1 1 
Report Umit 

uo/L 
Concentration ;rg/L 

•: "f--. v:-.- i-xv'-x::;:; , fx- • • • • v--x- -x . ' 1 
1,1,1,2-Tetrachlorbethane 5 <5 <5 <5 <5 <5 <5 

1,1,2,2-Tetrachloroethane 5 <5 <5 <5 <5 <5 <5 

Tetrachloroethene 5 <5 <5 <5 <5 <5 <5 

^^uene 5 <5 <5 <5 <5 <5 330000 

^^1 -Trichloroethane 5 <5 <5 <5 <5 <5 <5 

1,1,2-Trichloroethane 5 <5 <5 <5 <5 <5 <5 

Trichloroethene 5 <5 9 <5 <5 <5 16 

1,2,3-Trichloropropane 5 <5 <5 <5 <5 <5 <5 

Vinyl Acetate 50 <50 <50 <50 <50 <50 <50 

Vinyl Chloride 10 <10 11 <10 <10 <10 <10 

Xylene (Total) 5 , <5 <5 <5 <5 <5 284 

* 1:10 Dilution 

' * 1:5000 Dilution 

Analytical Review / Date: 



Project ID #: 32-08 

Project ID Name; Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 7/10/96 

ANALYTICAL RESULTS 

Volatile Organlcs in Water 

EPA Method 8240 

Volatileis Page 4 of 12 

Work Order # 63 64 65 66 67 68 

Collector's Sample # MW-7TD MW-8 MW-9 MW-12 SK-7 SK-8 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 7/5/96 7/2/96 6/28/96 6/28/96 6/28/96 7/2/96 

Dilution Factor 1 1 1 1 1 1 
Report Limit 

Concentr 3tion//g/L il
l 

j 
Acetone ICQ <100 102 <100 <100 <100 <100 

Acetohitrile ICQ <100 <100 <100 <100 <100 ^ <100 

Ally! Chloride 5 . <5 <5 <5 <5 <5 <5 

Benzene 5 <5 <5 7 <5 <5 <5 

Benzyl Chloride 100 <10O <100 <100 <100 <100 <ioo|B 
Bromodichloromethane 5 <5 <5 <5 <5 <5 <5 

Bromoform 5 <5 <5 <5 <5 <5 <5 

Bromomethane 10 <10 <10 <10 <10 <10 <10 

2-Butanone 100 <100 <100 <100 <100 <100 <100 

Carbon Disulfide 100 <100 <100 < 100 <100 <100 <100 

Carbon Tetrachloride 5 <5 <5 <5 <5 <5 <5 

Chlorobenzene 5 <5 <5 <5 <5 <5 <5 

Chlorodibromomethane 5 <5 <5 <5 <5 <5 <5 

Ghloroethane 10 <10 87 <10 <10 <10 <10 

2-Chloroethyl vinyl ether 10 <10 <10 <10 <10 <10 <10 

Chloroform 5 <5 <5 <5 <5 <5 <5 

Chloromethane 10 <10 <10 <10 <10 <10 <10 

1,2-Dibromo-3-chloropropane 100 <100 <100 <100 <100 < 1QO <100 

1,2-Dibromoethane 5 <5 <5 <5 <5 <5 <5 

Dibromomethane 5 <5 <5 <5 <5 <5 <5 A 
1,4-Dichloro-2-butene 100 <100 <100 <100 <100 <100 <100 

1,2-Dichlorobenzene 5 <5 <5 <5 <5 <5 <5 



Project ID # 

Project ID Name 

SK Lab Project if 

Date Reported 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Volatile Organics in Water 

EPA Method 8240 

Volatiles Page 5 of 12 

Work Order # 63 64 65 66 67 68 

Collector's Sample # MW-7TD MW-8 MW-9 MW-12 SK-7 SK-8 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 7/5/96 7/2/96 6/28/96 6/28/96 6/28/96 7/2/96 

Dilution Factor 1 1 1 1 1 1 
Report Lirmt 

tfo/L li
s
 

il
l 

II
I 

ii
s
 

Concentre : 
,tion,/g/L 

1,3-Dichlorobenzene 5 <5 <5 <5 <5 <5 <5 

1,4-Dichlorobenzene 5 <5 <5 <5 <5 <5 <5 

DIchlorodifiuoromethane 5 <5 <5 <5 <5 <5 . <5 

1 J^-Dichloroethane 5 <5 71 68 <5 <5 <5 

^Rlichloroethane 5 <5 <5 <5 <5 <5 <5 

1,1-Dichloroethene 5 <5 <5 <5 <5 <5 <5 

cis-1,2-Dichloroethene 5 <5 <5 <5 <5 <5 <5 

trans-1,2-Dichloroethehe 5 <5 <5 <5 <5 <5 <5 

1,2-Dichloropropane 5 <5 <5 <5 <5 <5 <5 

cis-1,3-Dichlprppropene 5 <5 <5 <5 <5 <5 <5 

trans-1,3-Dichloropropene 5 <5 <5 <5 <5 <5 <5 

Ethylbenzene 5 <5 <5 91 <5 <5 <5 

Ethyl methacrylate 5 <5 <5 <5 <5 <5 <5 

2-Hexanone 50 <50 <50 <50 <50 <50 <50 

Isobutyi Alcohol 1000 <1000 <1000 <1000 <1000 <1000 <1000 

Methacrylonitrile 100 <100 <1O0 <100 <100 <100 <100 

Methylene Chloride 5 <5 <5 <5 <5 <5 <5 

Methyl Iodide 5 <5 <5 <5 <5 <5 <5 

Methyl methacrylate 50 <50 <50 <50 <50 <50 <50 

^^^ihyl-2-pentanone 50 <50 <50 118 <50 <50 <50 

Pentachloroethane 10 <10 <10 <10 < 10 <10 <10 

Styrene 5 <5 <5 <5 <5 <5 <5 



Project ID ft: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project ft: 96-1 36 

Date Reported: 7/10/96 

ANALYTICAL RESULTS 

Volatile Organics in Water 

EPA Method 8240 

Volatiles Page 6 of 12 

Work Order # 63 64 65 66 67 68 

Collector's Sample # MW-7TD MW-8 MW-9 MW-12 SK-7 SK-8 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 7/5/96 7/2/96 6/28/96 6/28/96 6/28/96 7/2/96 

Dilution Factor 1 1 1 1 1 1 
Report Limit _ 

Concentr ation#/g/L 
1 

1,1,1,2-T etrachloroethane 5 <5 <5 < 5 <5 <5 <5 

1,1,2,2-Tetrachloroethane 5 <5 <5 <5 <5 <5 <5 

Tetrachloroethene 5 <5 <5 <5 <5 <5 <5 

Toluene 5 <5 <5 166 <5 <5 <5 . 

1,1,1 -T richlgrpethane 5 <5 8 9 <5 <5 <5® 
1,1,2-Trichloroethane 5 <5 <5 <5 <5 <5 <5 

Trichioroethene 5 <5 <5 <5 <5 <5 <5 

1,2,3-Trichloropropane 5 <5 <5 <5 <5 <5 <5 

Vinyl Acetate 50 <50 <50 <50 <50 <50 <50 

Vinyl Chloride 10 <10 <10 <10 <10 <10 <10 

Xylene (Total) 5 <5 <5 84 <5 <5 <5 

Analytical Review / Date: 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 7/10/96 

ANALYTICAL RESULTS 

Volatile Organics in Water 

EPA Method 8240 

Volatiles Page 7 of 12 

Work Order # 69 70 71 72 73 74 

Collector's Sample # SK-11 DUPE-1 PUPE:2 FB EB-1 EB-2 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 7/2/96 7/5/96 7/5/96 7/2/96 7/2/96 7/2/96 

Dilution Factor 1 10 1 1 1 1 

1 Report Limit Concentri ation /yg/L .; ; " 'J 

Acetone 100 <100 <100 <100 <100 <100 <100 

Acetonitrile 100 <100 <500 <100 <100 <100 <100 

Ally! Chloride 5 <5 <50 <5 <5 <5 ,<5 

Benzene 5 <5 136 7 <5 <5 <5 

i^^l Chloride 100 <100 <100 <100 <100 <100 <100 

Brdmodlchloromethane 5 <5 <50 <5 <5 <5 <5 

Bromoform 5 <5 <50 <5 <5 <5 <5 

Bromomethane 10 <10 <50 <10 <10 <10 <10 

2-Butanone 100 <100 <100 <100 <100 <100 <100 

Carbon Disulfide 100 <100 <100 <100 <100 <100 <100 

Carbon Tetrachloride 5 <5 <50 <5 <5 <5 <5 

Chlorobenzene 5 <5 <50 <5 <5 <5 

Chlorodibromomethane 5 <5 <50 <5 <5 <5 <5 

Chloroethane 10 <10 <50 <10 <10 <10 <10 

2-Chloroethyl vinyl ether 10 <10 <50 <10 <10 <10 <10 

Chloroform 5 <5 <50 <5 <5 <5 <5 

jChloromethane 10 <10 <50 <10 <10 <10 <10 

1,2-Dibromo-3-chloropropane 100 <100 <100 <100 <100 <100 <100 

1,2-Dibromoethane 5 <5 <50 <5 <5 <5 <5 

Qi^pmomethane . 5 <5 <50 <5 <5 <5 <5 

1^^Dichloro-2-butene 100 <100 <100 <100 <100 <100 <100 

1,2-Dichlorobenzene 5 <5 <50 <5 <5 <5 <5 



Project ID #: 32-08 

Project ID Name; Dolton, IL 

SK Lab Project 96-136 

Date Reported: 7/10/96 

ANALYTICAL RESULTS 

Volatile Organlcs In Water 

EPA Method 8240 

Volatiles Page 8 of 12 

Work Order # 69 70 71 72 73 74 

Collector's Sample # SK-11 DUPE-1 DUPE-2 FB EB-1 EB-2 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 7/2/96 7/5/96^ 7/5/96 7/2/96 7/2/96 7/2/96 

Dilution Factor 1 .10 1 1 , 1 1 
Report Limit 

1,3-Dichlorobenzene 5 <5 <50 <5 <5 <5 <5 

1,4-Dichlorobenzene 5 <5 <50 <5 <5 <5 <5 

Dichlorodifluoromethane 5 <5 <50 <5 <5 <5 <5 

1,1-Dichloroethane 5 <5 <50 61 <5 <5 <5 

1,2-Dichloroethane 5 <5 <50 <5 <5 <5 <5 m 
1,1-Dichloroethene 5 <5 <50 <5 <5 <5 <5 

cis-1,2-Dichloroethene 5 <5 <50 <5 <5 <5 <5 

trans-1,2-Dichloroethene 5 <5 <50 <5 <5 <5 <5 

1,2-Dichloropropane 5 <5 .. <50 <5 <5 <5 <5 

cis-1,3-Dichloropropene 5 <5 <50 <5 <5 <5 <5 

trans-1,3-Dichloropropene 5 <5 <50 <5 <5 <5 <5 

Ethylbenzene 5 <5 168 89 <5 <5 <5 

Ethyl methacrylate 5 <5 <50 <5 <5 <5 <5 

2-Hexanone 50 <50 <100 <50 <50 <50 <50 

Isobutyl Alcohol 1000 <1000 <10000 < 1000 <1000 <1000 < 1000 

Methacrylonitrile 100 <100 <100 <100 <100 <100 <100 

Methylene Chloride 5 <5 <50 <5 <5 <5 <5 

Methyl Iodide 5 <5 <50 <5 <5 <5 <5 

Methyl methacrylate 50 < 50 <50 <50 <50 <50 <50 

4-Methyi-2-pentanone 50 < 50 336 108 <50 <50 <50 

Pentachloroethane 10 <10 <50 <10 <10 <10 <10 

Styrene 5 <5 <50 <5 <5 <5 <5 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

7/10/96 

Volatiies Page 9 of 12 

ANALYTICAL RESULTS 
Volatile Organics in Water 

EPA Method 8240 

Work Order # 69 70 71 72 73 74 

CplleGtor's Sample ft SK-n DUPE-1 DUPE-2 FB EB-1 EB-2 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 6/25/96 

Date Arialyzed 7/2/96 7/5/96 7/5/96 7/2/96 7/2/96 7/2/96 

Dilution Factor 1 10 1 1 1 1. 
Report Limit 

Concentr stion ;yg/L 1 1 
1,1,1,2-Tetrachloroethane 5 <5 <50 <5 <5 <5 <5 

1,1,2,2-Tetrachloroethane 5 <5 <50 <5 <5 <5 <5 

Tetrachioroethene 5 <5 <50 <5 <5 <5 <5 

Toluene 5 <5 314000 •• 178 <5 <5 <5 

^Pfl-Trichloroethane 5 <5 <50 8 <5 <5 <5 

1,1,2-Trichloroethane 5 <5 <50 <5 <5 <5 <5 

Trichloroethene 5 <5 <50 <5 <5 <5 <5 

1,2,3-Trichloropropane 5 <5 <50 <5 <5 <5 <5 

Vinyl Acetate 50 <50 <100 <50 <50 <50 <50 

Vinyl Chloride 10 <10 <50 <10 <10 <10 <10 

Xylene (Total) 5 <5 313 77 <5 <5 <5 

1 ;5000 Dilution 

Anaiyticai Review / Date: 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project 96-136 

Date Reported: 7/10/96 

ANALYTICAL RESULTS 

Volatile Organlcs In Water 

EPA Method 8240 

Volatiles Page 10 of 12 

Work Order # 75 76 77 78 

Collector's Sample # Trip Blank 1 Trip Blank 2 Trip Blank 3 Trip Blank 4 

pate Sampled 6/25/96 6/25/96 6/25/96 : 6/25/96 

Date Analyzed 7/2/96 7/5/96 7/5/96 7/5/96 

Dilution Factor 1 1 1 1 

••f :;:¥;sAhi^ 
Report Limit 

pq/L 

Acetone 100 <100 <100 <100 <100 

Acetonitrile 100 <1P0 <100 <100 <100 

Allyl Chloride 5 <5 <5 <5 <5 

Benzene 5 <5 . <5 <5 <5 

Benzyl Chloride 100 <100 <100 <100 <100 

Bromodichloromethane 5 <5 <5 <5 <5 

Bromotorm 5 <5 <5_ <5 <5 

Bromomethane 10 <10 <10 <10 <10 

2-Butanone 100 <100 <100 <100 <100 

Carbon Disulfide 100 <100 <100 <100 <100 

Carbon Tetrachloride 5 <5 <5 <5 <5 

Chlorobenzene 5 <5 <5 <5 <5 

Chlorodibromomethane 5 <5 <5 <6 <5 

Chloroethane 10 < 10 <10 <10 <10 

2-Chloroethyl vinyl ether 10 <10 <10 <10 <10 

Chloroform 5 <5 <5 <5 <5 

Chloromethane 10 <10 <10 <10 <10 

1,2-Dibromo-3-chloropropane 100 <100 <100 <100 <100 

1,2-Dibromoethane 5 <5 <5 <5 <5 

Dibromomethane 5 <5 <5 <5 .<5 

1,4-Dichloro-2-butene 100 <100 < 100 <100 <100 

1,2-Dichlorobenzene 5 <5 <5 <5 <5 



Project ID # 

Project ID Name 

SK Lab Project # 

Date Reported 

32-08 

Dolton, IL 

96-136 

7/10/96 

ANALYTICAL RESULTS 

Volatile Organlcs in Water 

EPA Method 8240 

Volatiles Page 11 of 12 

Work Order # 75 76 77 78 

Collector's Sample # Trip Blank 1 Trip Blank 2 Trip Blank 3 Trip Blank 4 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 7/2/96 ^ 7/5/96 7/5/96 7/5/96 

Dilution Factor 1 1 1 1 
fieport Limit 

tfo/U 
J 

Concentration/rg/L j 

1,3-Dichlorobenzene 5 <5 <5 <5 <5 

1,4-Dichlorobenzene 5 <5 <5 <5 <5 

Dichlorodifluoromethane 5 <5 <5 <5 <5 

^^Dichloroethane 5 <5 <5 <5 <5 

^?Dichloroethane 5 <5 <5 <5 <5 

1,1-Dichloroethene 5 <5 <5 <5 <5 

cis-1,2-Dichloroethene 5 <5 <5 <5 <5 

trans-1,2-Dichloroethene 5 <5 <5 <5 <5 

1,2-Dichloropropane 5 <5 <5 <5 <5 

cis-1,3-Dichloropropene 5 <5 <5 <5 <5 

trans-1,3-Dichlpropropene 5 <5 <5 <5 <5 

Ethylbenzene 5 <5 <5 <5 <5 

Ethyl methacrylate 5 <5 <5 <5 <5 

2-Hexanone 50 <50 <50 <50 <50 

Isobutyi Alcohol 1000 <1000 <1000 <1000 <1000 

Methacrylonitrile 100 <100 <100 <100 <100 

Methylene Chloride 5 <5 <5 <5 <5 

Methyl Iodide 5 <5 <5 <5 <5 

l^thyl methacrylate 50 <50 <50 <50 <50 

^wiethyl-2-pentanone 50 <50 <50 <50 <50 

Pentachloroethane 10 <10 <10 <10 <10 

Styrene 5 <5 <5 <5 <5 



Project ID #: 32-08 

Project ID Name; Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 7/10/96 

ANALYTICAL RESULTS 
Volatile Organlcs in Water 

EPA Method 8240 

Volatiles Page 12 of 12 

Work Order # 75 76 77 78 

Collector's Sample # Trip Blank 1 Trip Blank 2 Trip Blank 3 Trip Blank 4 

Date Sampled 6/25/96 6/25/96 6/25/96 6/25/96 

Date Analyzed 7/2/96 7/5/96 7/5/96 7/5/96 

Dilution Factor 1 1 1 1 
/ Report lirmT:: 

ua/l Concentr 
: 

stionA/g/t 

1,1,1,2-T etrachloroethane 5 <5 <5 <5 <5 

1,1,2,2-Tetrachloroethane 5 <5 <5 <5 <5 

Tetrachloroethene 5 <5 <5 <5 <5 

Toluene 5 <5 <5 <5 <5 

1,1,1 -T richloroethane 5 <5 <5 <5 <5 

1,1,2-Trjchiprpethane 5 <5 <5 <5 <5 

Trichloroethene 5 <5 <5 <5 <5 

1,2,3-Trichlpropropane 5 <5 <5 <5 <5 

Vinyl Acetate 50 <50 <50 <50 <50 

Vinyl Chloride 10 <10 <10 <10 <10 

Xylene (Total) 5 <5 <5 <5 <5 

Analytical Review / Date: 



July 25, 1996 

Mr. Jack Bedessem 
TriHydro Corporation 
920 Sheridan 

Laramie, WY 82070 

Re; SK Lab Project #96-136 
Project ID Name: Dolton, IL 

Dear Jack: 

Enclosed please find the dissolved metals results for MW-5as requested on July 11,1996. 

A formal Quality Control/Qiiality Assurance program is maintained by Safety-Kleen, which is 
designed to meet or exceed the EPA requirements. This information is available upon request. 
The sample bottle for metals analysis was received with the lid off and no sample in the 
container. 

If you have any questions concerning this analysis, or if we can be of further assistance, please 
contact Rick Cook at 312-825-7351. 

Sincerely, 

Mark A. Hartwig 
Environmental Lab Man..ger 

MAH; 

P.O. Box 92050 
Elk Grove Village, IL 
60009-2050 

Allan A. Manteuffel Technical Center 

12555 W. Old Higgins Rd. 
Elk Grove Village, IL 80007 
Telephone: 312/69^1 •2700 
Fax: 312/825-7850 



Project ID #: 32-08 

Project ID Name: Dolton, IL 

SK Lab Project #: 96-136 

Date Reported: 7/24/96 

Dissolved Metals Page 1 of 1 

ANALYTICAL RESULTS 

Dissolved Metals 

Work Order # 60 

Collector's Sample # MW-5 

Date Sampled 6/25/96 

Date Analyzed (EPA Method 6010) 7/22/96 

Date Analyzed (EPA Method 7131) 7/22/96 

Date Analyzed (EPA Method 7421) 7/16/96 

Date Analyzed (EPA Method 7470) 7/23/96 

Anafyte EPA Method 
mo/L 

Concenfrdtidn mgH. 

Barium 6010 2.0 <2.0 

Cadmium 7131 0.005 <0.005 

Lead 7421 0.0075 <0.0075 

Mercury 7470 0.002 <0.002 

Analytical Review / Date: ^ 7A 



Project ID #; 

Project ID Nome: 

SK Lab Project #: 

^pte Reported: 

32-08 Metals 

Dolton 

96-136E 

11/13/96 

INITIAL CALIBRATION VERIFICATION 
CHECK SAMPLE REPORT 

Metals in TCLP Leactiate 

Page 6 of 18 

1 Analyte Pat^Analy^ert 

Bariym 6/27/96 5 4.979 99.58 90-110 

Cadmium 6/27/96 0.005 0.00537 107.4 90-110 

Lead 6/27/96 0.05 0.0507 101.4 90-110 

Mercury 6/18/96 0.0025 0.00262 104.8 90-110 

METHOD BLANK SUMMARY 

Metals in TCLP Leactiate 

"w Lab Blank #: 626ADB3010 RBLANKl 

Date Digested: 6/26/96 7/3/96 

Date Analyzed: 6/27/96 7/3/96 

AnatytP Cpncanti atopn mg/L 

Barium <0.010 N/A 

Cadmium <0.0004 N/A 

Lead <0.0031 N/A 

Mercury N/A <0.0002 

Review/Date: 



Project ID # 

Project ID Name 

SK Lob Project # 

Dote Reported 

32-08 

Dolton 

96-136E 

n/13/96 

Metals Page 12 of 18 

LABORATORY CONTROL SAMPLE RESULTS 
Metals in TCLP Leachate 

% AGGeptability Limits: 80 -120 

1 Ana^ OataPraparad %Re«overy 

Barium 6/27/96 6/27/96 1. 0.9401 94.01 

Cadmium 6/27/96 6/27/96 0.005 0.0052 104 

Lead 6/27/96 6/27/96 0.05 0.0514 102.8 

Review / Date: 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lab Project #; 96-136E 

®)ate Reported: 10/25/96 

Metals Page 2 of 3 

LABORATORY CONTROL SAMPLE RESULTS 
Total Metals 

% Acceptability Limits: 80 -120 

Lab Contrpi Sample ID LCSE627 

1 Analyte | Oato Prepared 1 -ARacoveo-

Barium 1 6/27/96 | 6/27/96 1 1 0.9401 1 94.01 

Review / Date: /C / 



Project ID #: 

Project ID Nome; 

SK Lob Project #: 

Dote Reported: 

32-08 

Dolton 

96-136E 

10/25/96 

Metals Page 3 of 3 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Total Metals 

AcceDtabilitv Umits % 

Work Order#: 96-136-73 RPD: 20 

Collector's Sample #: , EB-I % Recovery: 80 -120 

Analyte MSCanc.n.g/L MSOConP-ntfl/L 

Barium 1,000 <0.010 0.8547 0.862 1 85 86 

Mercury 0.00250 <0.0002 0.00248 0.00255 1 99 102 

Work Order #: 96-136-72 

FB 

Analyt» S'T'PteConc.mg/L 

i|i 

Cadmium 0.005 1 <0.0004 0.005 0.00508 100 102 

Lead 0.05 1 0.0047 0.0523 0.0513 95 93 

Review/Date: / '/ / 



Project ID #: 

reject ID Name: 

SK Lab Project #: 

^pte Reported: 

32-08 Semi-Volatiles 

Dolton 

96-136E 

11/13/96 

SURROGATE RECOVERY SUMMARY 
Semi-Volatile Organics in Water 

EPA Method 8270 

Page 1 of 6 

SI apm 

57 MW-1 38 27 61 67 88 0 

58 MW-2 44 28 72 70 81 0 

59 MW-4 50 32 76 79 101 0 

60 MW-5 42 32 66 76 92 0 

61 MW-6 39 27 67 68 86 0 

62 MW-7 34 29 76 83 95 0 

.64 MW-8 40 26 64 72 91 0 

65 MW-9 55 27 86 87 91 0 

MW-12 30 25 58 57 101 0 

67 SK-7 18 10 62 63 93 1 

68 SK-8 49 31 78 77 119 0 

69 SK-11 45 34 74 79 102 0 

70 DUPE-1 40 29 73 71 121 0 

71 DUPE-2 27 21 72 60 72 0 

72 FB 29 22 68 70 75 0 

73 EB-1 27 '22 71 69 72 0 

74 EB-2 35 25 76 73 92 0 

Review / Date; 

Surrogates Recoverv Limits 

SI 2FP 2-Fluorophenol 16-108 

32 PHL Phenol-d6 13-121 

S3 NB Nitrobenzene-d5 27-112 

S4 2FBP 2-Fluorobiphenyl 34-118 

S5 246TBP 2,4,6-Tribromophenol 32-123 



Project ID #: 

Project ID Nome: 

SK Lab Project #: 

Dote Reported: 

32-08 

Dolton 

96-136E 

10/25/96 

Semi-Volatiles Page 2 of 6 

METHOD BLANK SUMMARY 
SemhVolatile Organics in Water 

EPA Method 8270 

Lab Blank # 8WBL0626 8WBL0627 

Date Extracted 6/26/96 6/27/96 

Date Analyzed 7/1/96 7/9/96 

1 Analyte | Cone«itration tislKg 

Acencphthene <12 <12 

Acenophthylene <11 <11 

Anthracene .<10 <10 

Benz(a)anthracene <10. <10 

Benzo|b)fluoranthene <10 <10 

Benzojkjfluoranthene <10 <10 

Benzoic Acid <50 <50 

Benzo(g,h,i)perylene <10 <10 

Benzp(a)pyrene <10 <10 

Benzyl Alcohol <20 <20 

bis(2-Chloroethoxy)Methan <11 <11 

bis (2-Chloroethyl) Ether <16 <16 

bis{2-Chloroisopropyl) Ether <13 . . <13 

4-Bromophenyl-phenylether <10 <10 

Butylbenzylphtholate <10 <10 

4-Chloroaniline <50 <50 

4-Chlgrp-3-Methylphenol <20 <20 

2-Chloronaphthalene <15 <15 

2-Chlorophenol <15 <15 

4-Chlorophenyl-phenylethe <10 <10 

Chrysene <10 . <10_ 

Dibenz(a,h) anthracene <10 <10 

Di.benzofuran <10 <10 



Project ID #: 

Project ID Name: 

SK Lab Project #: 

Dote Reported: 

32-08 

Dolton 

96-136E 

10/25/96 

Semi-Volatiles Page 3 of 6 

METHOD BLANK SUMMARY 
Semi-Volatile Organics in Water 

EPA Method 8270 

Lab Blank # 8WBL0626 8WBL0627 

Date Extracted 6/26/96 6/27/96 

Date Analyzed 7/1/96 7/9/96 

Analyte ationtiQlKg 

1,2-Dichlprobenzene <15 <15 

1,3-Dichiorobenzene <15 <15 

1,4-Dichlorobenzene <15 <15 

3,3'-Dichlorobenzidine <20 <20 

JWOichiorophenol <24 <24 w 
Diethyiphtholote <10 <10 

2,4-Dimethylphenol <10 <10 

Dimethyjphthalate <10 <10 

4,6-Dinitro-2-Methylpher!Ol <50 <50 

2,4-Dinitrophenol <50 <50 

2,4-Dinitrotoluene <10 <10 

2,6-Dinitrotoluene <10 <10 

Di-n-octyl phthqlate <10 <10 

bis(2-ethylhexyl)phthalate <10 <10 

Fiuorcnthene <10 <10 

Fluorene <14 <14 

Hexochlorobenzene <10 <10 

Hexachlorobutadiene <11 <1 1 

Hexqchlorocyclopentadien <10 <10 

Hexachloroethone <22 <22 

Hl^no( 1,2,3-cd)pyrene <10 <10 

Isophorone <10 <10 



Project ID #: 

Project ID Nome: 

SK Lob Project #: 

Dote Reported; 

32-08 

Dolton 

96-136E 

10/25/96 

Semi-Volatiles Page 4 of 6 

METHOD BLANK SUMMARY 

Semi-Volatile Organics in Water 

Lab Blank# 8WBL0626 8WBL0627 

Date Extrapted 6/26/96 6/27/96 

Date Analyzed 7/1/96 7/9/96 

Analyte ConcenlrationiiQ/K^ 

2-Methylnaphthalene <10 <10 

2-Methy!phen6l <11 <11 

4:Metbylphenol <10 <10 

Naphthalene <12 <12 „ . 

2TNitroaniline <50 <50 

3-Nitroanilihe <50 <50 

Nitrobenzene <12 <12 

2-Nitrophenol <25 <25 

4-Nitrophenol <50 <50 

N-Nitrosodiphenyiomine <13 <13 

N-Nitroso-di-n-propyiomine <10 <10 

Pentachlorophenoi <50 <50 

Phencnthrene <10 <10 

Phenol <18 <18 

Pyrene <10 <10 

Pyridine <10 <10 

1,2,4-Trichlorobenzene <11 <11 

2,4;5-Trichlorophenol <10 <10 

2,4,6-Trichlorophenol <11 <] r 



Project ID #: 32-08 

Project ID Nome; Dolton 

SK Lob Project #: 96-136E 

^te Reported; 11/13/96 

Semi-Volatiles Page 5 of 6 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Water 

EPA Method 8270 

Work Order # 

ollector's Sample # 

8WBL0626 

N/A 

I,Z4-Trichlorobenzene 80 <11 33.01 35.32 41 44 40 34-107 

igphthene 80 <12 53.38 55.07 67 69 40 44-120 

initrotoluene 80 <10 63.6 63.27 80 79 40 39-123 

Pyrene 80 <10 71.37 71.03 89 89 40 33-119 

,4-Dichlorobenzene 80 <15 33.27 33.97 42 42 40 33-110 

Phenol 80 <18 26.57 26.83 33 34 40 32-115 

2-ChlorophenoI 80 <15 53.45 60.05 67 75 11 40 34-118 

4-Chloro-3-Mefhylphenql 80 <20 59.67 69.4 75 87 15 40 46-132 

Pentachlorophenol 80 <50 60.39 58.26 75 73 40 19-151 

N-Nltrosodi-N-propylamin 80 <10 81.75 68.92 102 86 17 40 47-124 

4-Nitrophenol 80 <50 14.76 10.99 18 14 25 40 13-111 

Review / Date: 



Project ID #; 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136E 

Dote Reported: 11/13/96 

Semi-Volatiles Page 6 of 6 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Semi-Volatile Organics in Water 

EPA Method 8270 

Work Order #: 8WBL0627 

ollector's Sample #: N/A 

uo/L 
MSDOow, 

uq^L RPD% 
[M 

V 

1,2,4-Trichlorobenzene 80 <10 28.75 29.59 36 37 3 40 34-107 

Acenaphfhene 80 <10 52.15 53.68 65 67 3 40 44-12^ 

2,4-Dinitrotoluene 80 <10 60.15 62.71 75 78 4 40 39-12" 

Pyrene 80 <10 65.67 64.97 82 81 1 40 33-ll9_ 

1,4-Dichlorobenzene 80 <10 28.93 27.92 36 35 4 40 33-110 

Phenol 80 <10 26 _ 25.73 33 32 1 40 32-115 

2-Ghlorophenol 80 <10 56.82 58.59 71 73 3 40 34-118 

4-Ch!orp-3-Methylphenpl 80 <10 68.52 71.79 86 90 5 40 46-132 

Pentochlorophenol 80 <10 48.27 50.69 60 63 5 40 19-151 

N-Nitrosodi-N-propylamin 80 <10 65.73 66.61 82 83 1 40 47-124 

4-Nitrophenol 80 <10 19.5 20.4 24 26 4 40 13-111 

Review / Date; 



Project ID #: 

Project ID Nome: 

SK Lob Project #: 

^j^cte Reported; 

32-08 Volatiles 

Dolton 

96-136E 

n/13/96 

SURROGATE RECOVERY SUMMARY 
Volatile Organlcs in Water 

EPA Method 8240 

Page 1 of 7 

Ir 

II 1 Samofe#. 
Si troL) SatBFB) 

r————^ 

* ' 

57 MW-1 97 101 103 0 

58 MW-2 99 101 99 0 

59 MW-4 98 100 100 0 

60 MW-5 96 101 105 0 

61 MW-6 98 98 105 0 

62 MW-7 11 97 96 1 

63 MW-7TD 99 97 101 0 

^ .64 MW-8 100 103 95 0 

MW-9 102 95 97 0 

66 MW-12 101 94 103 0 

67 SK-7 101 92 109 0 

68 SK-8 100 102 99 0 

69 SK-11 100 103 94 0 

70 DUPE-1 79 95 107 1 

71 DUPE-2 100 96 102 0 

Surrogates Recovery Limits 

SI TOL Toluene-dB 81-117 

S2 BFB Bromofluorobenzene 74-121 

S3 DCE 1,2-Dichloroethane-d4 70- 121 

Review / Date: 



Project ID #: 

Project ID Nome: 

SK Lab Project #: 

Dote Reported: 

32-08 

Dolton 

96-136E 

10/25/96 

Voldtiles Page 2 of 7 

SURROGATE RECOVERY SUMMARY 

Volatile Organlcs in Water 

EPA Method 8240 

1 $2<8FB) 

>6tA aeovety— 

1 
TmALOm 

72 FB 100 101 93 0 

73 EB-1 96 98 93 0 

74 EB-2 103 96 99 0 

75 TRIP 1 102 97 100 0 

76 TRIP 2 TOO 94 103 0 

77 TRIP 3 100 94 108 0 

78 TRIP 4 99 92 107 0 

Surrogates 

SI TOL Toiuene-dS 

32 BFB Bromofluorobenzene 

S3 DCE 1,2-Dichloroethane-d4 

Recovery Limits 

81-117 

74-121 

70-121 

Review / Date: 



Project ID # 

Project ID Name 

SK Lob Project # 

^^Pote Reported 

32-08 

Dolton 

96-136E 

10/25/96 

Volatiles Page 3 of 7 

METHOD BLANK SUMMARY 
Volatile Organics in Water 

EPA Method 8240 

Lab Blank # 5MBL62796 5MBL62896 5MBL70296 5MBL70596 

Date Analyzed 6/27/96 6/28/96 7/2/96 7/5/96 

Ana^ Conoentnrtlpnpg/L 

Acetone <100 <100 <100 <100 

Acetonitriie <100 <100 <100 <100 

AliyI Chloride <5 <5 <5 <5 

Benzene <5 <5 <5 <5 

Benzyl Chloride <100 <100 <100 <100 

BMModlchioromethane <5 <5 <5 <5 

Bramotorm <5 <5 <5 <5 

Bromomethone <10 <10 <10 <10 

2-Butanone <100 <100 <100 <100 

Carbon Disulfide <100 <100 <100 <100 

Carbon Tetrachloride <5 <5 <5 <5 

Chiorobenzene <5 <5 <5 <5 

Chlorpdibromomethan <5 <5 <5 <5 

Chloroethane <10 <10 <10 <10 

2-Chloroethyl vinyl ethe <10 <10 <10 <10 

Chloroform <5 <5 <5 <5 

Chloromethane <10 <10 <10 <10 

1,2-Dibromo-3-chloropr <100 <100 <100 <100 

1,2-Dibromoethane <5 <5 <5 <5 

Dibromomethone <5 <5 <5 <5 

1,4-Dichloro-2-butene <100 <100 <100 <100 

1 :^^hlprobenzene <5 <5 <5 <5 

11,3-Dichlorobenzene <5 <5 <5 <5 

! ,4-Dichlorobenzene <5 <5 <5 <5 

Dichlorodifluoromethon <5 <5 <5 <5 



Project ID #: 32-08 

Project ID Nome: Dpiton 

SK Lob Project #: 96-136E 

Dote Reported: 10/25/96 

Volatiles Page 4 of 7 

METHOD BLANK SUMMARY 
Volatile Organics In Water 

EPA Method 8240 

Lab Blank # 5MBL62796 5MBL62896 5MBL70296 5MBL70596 

Date Analyzed 6/27/96 6/28/96 7/2/96 7/5/96 

i Analyte Concenu^tionng/L 

1,1-Dichloroethane <5 <5 <5 <5 

1,2-biehloroethane <5 <5 <5 <5 

1,1-Dichloroethene <5 <5 <5 <5 

cis-1,2-Dichloroethene <5 <5 <5 <5 

trans-1,2-DiGhioroethen <5 <5 <5 <5 

1,2-Dichloropropane <5 . <5 <5 <5 

cis-1,3-Dichloropropene <5 <5 <5 <5 

trans-1,3-Dichloroprope <5 <5 <5 <5 

Ethylbenzene <5 <5 <5 <5 

Ethyl methacryiate <5 <5 <5 <5 

2-Hexanone <50 <50 <50 <50 

Isobutyi Alcohol <1000 <1000 <lO0O <1000 

Methgcrylpnitrile <100 <100 <100 <100 

Methylene Chloride <5 <5 <5 <5 

Methyl Iodide <5 <5 <5 <5 

Methyl methacryiate <50 <50 <50 <50 

4-MethyJ-2-peritghone <50 <50 <50 <50 

Pentachloroethane <10 <10 <10 <10 

Styrene <5 <5 <5 <5 

1,1,1,2-Tetrachioroetha <5 <5 <5 <5 

1,.] ,2,2-Tetrachloroetha <5 <5 <5 <5 

Tetrachloioethene <5 <5 <5 <5 

Toluene <5 <5 <5 <5 
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SK Lob Project #: 

I Dote Reported: 

32-08 

Dolton 

96-136E 

10/25/96 

Volatiles Page 5 of 7 

METHOD BLANK SUMMARY 
Volatile Organlcs In Water 

EPA Method 8240 

Lab Blank # 5MBL62796 5MBL62896 5MBL70296 5MBL70596 

Date Analyzed 6/27/96 6/28/96 7/2/96 7/5/96 

1 AnaJyte Onncentr atioR pg/L 

1,1. NTriehloroethcne <5 <5 <5 <5 

1,1,2-Trichloroethane <5 <5 <5 <5 

Trichloroethene <5 <5 <5 <5 

1,2,3-Trichloropropan,e <5 <5 <5 <5 

Vinyl Acetate <50. <50 <50 <50 

^IHJ Chloride <10 <10 <10 <10 

^rone (Total) <5 <5 <5 <5 
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Project ID Nome: Dolton 

SK Lab Project #: 96-136E 

Dote Reported: 11/13/96 

Volatiies Page 6 of 7 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSG) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organlcs in Water 

EPA Method 8240 

Work Order#: 96-171-07 

1 • ^ 1 1 • ^ 1 
Benzene 50 • <5 51.3 51.1 103 102 0 40 76 - 127 

Chlorobenzene 50 <5 50 50.7 100 101 1 40 75-110 

1,1-Diehloroethylene 50 <5 47.7 45.3 95 91 5 40 61-145 

Toluene 50 <5 50.5 50.5 101 101 0 40 76-125 

Trichloroethylene 50 <5 51.3 51.4 103 103 0 40 71 - 120 

Work Order#: 96-136-59 

i 
Benzene 50 <5 46.6 47.5 93 95 2 40 76-127 

Chlorobenzene 50 <5 37.8 43.4 76 87 14 40 75-110 

1,1 -pichjoroethylene 50 <5 49.8 47 100 94 6 40 61 - 145 

Toluene 50 <5 39 44.2 78 88 13 40 76-125 

Trichloroethylene 50 <5 49.7 48.8 99 98 2 40 71 - 120 



Project ID #: 32-08 

Project ID Nome: Dolton 

SK Lob Project #: 96-136E 

#ate Reported: 11/13/96 

Volatiles Page 7 of 7 

MATRIX SPIKE (MS) & 
MATRIX SPIKE DUPLICATE (MSD) SUMMARY 

PERCENT RECOVERY & RELATIVE PERCENT DIFFERENCE (RPD) 

Volatile Organlcs In Water 

EPA Method 8240 

Work Order#: 96-136-69 

1 s. mW&si 

Benzene 50 <5 50.9 49.1 102 98 4 40 76-127 

fl^robenzene 50 <5 51.1 49 102 98 4 40 75-110 

IJ-DiGhloroethylene 50 <5 51.2 48.6 102 97 5 40 61 -J 45 

Toluene 50 <5 51.7 49.9 103 100 4 40 76-125 

Trichloroefhylene 50 <5 51 48.4 102 97 5 40 71 - 120 

Work Order#; 96-136-63 

1 . W 
Benzene 50 <5 52.7 53.8 105 108 2 40 76-127 

Chlorobenzene 50 <5 52.8 53.4 106 107 1 40 75-110 

1,1 -Dichloroethyiene 50 <5 50.3 50.9 101 102 1 40 61 - 145 

Toluene 50 <5 56.2 58 112 116 3 40 76-125 

Trichloroethylene 50 <5 50.3 50.9 101 102 1 40 71 - 120 

Review / Date: 
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CHAPTER 1.0 

INTRODUCTION 

Safety-Kleen Corp. (S-K) purchased and has operated a recycling facility (SIC 
2851) in Dolton, Illinois since 1987. Prior to S-K ownership. Barker Chemical 
Company (1951-1981) and Foremost McKesson, Inc. (1981 -1987) owned the property 
and operated the facility to manufacture coatings and adhesives and for reclamation 
of paint solvents and lacquer thinner wastes. Under S-K operation, the facility accepts 
spent organic chemicals and solvent wastes from S-K service centers, other S-K recy
cle centers, and industrial and commercial facilities. Spent materials brought to the 
facility are recycled and regenerated into product or blended for use as a fuel in cement 
kilns. The location of the facility is shown on Figure 1-1. Principal wastes managed 
at the facility are paint waste, lacquer thinner, mineral spirits, and waste oil. 

Additional facility details are presented in the Phase I RCRA Facility Investiga
tion (RFI) Workplan dated March 4,1994. S-K conducted the Phase I RFI at the Dolton 
Recycle Center in September 1994. A report containing the results of the Phase I 
Investigation was submitted to the Illinois Environmental Protection Agency (lEPA) on 
March 2, 1995. In a letter dated August 17, 1995, lEPA approved the Phase I RFI 
Report and indicated that S-K should conduct Phase II and Phase III Investigations at 
the site. The approval letter is presented in Appendix A. 

In the August 17, 1995 letter, lEPA acknowledged concurrence with the S-K 
recommendation that the Phase II and Phase III investigations be conducted on the 
basis of groups of Solid Waste Management Units (SWMUs) due to their proximity to 
one another. These areas or groups of SWMUs are referred to as Investigation Areas 
in this workplan. In the August 17, 1995 letter, lEPA also concurred that subsequent 
investigations at the former Barker Chemical Property (700 138th Street) located north 
of 138th Street, will be conducted under a separate workplan. S-K will submit a 
workplan for a Phase II Investigation at that site by November 15, 1995, as specified 
in Condition 3 of the approval letter. 

1.1 RFI Objectives 

The Dolton Recycle Center is permitted to store and treat RCRA hazardous 
wastes (ILD980613913; RCRA Log B-121). As a condition of the RCRA permit, lEPA 
required that S-K conduct an RFI. In accordance with the RCRA permit, the RFI is 
divided into three phases; 

Phase I - Release Assessment - Phase I is designed to provide information on 
the characteristics and integrity of each Solid Waste Management Unit/Area of 
Concern (SWMU/AOC) and to determine if a SWMU/AOC has released, is 
currently releasing, or has the potential to release hazardous waste and/or 
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hazardous constituents to the soil or air. Phase I of the RFI has been 
completed. 

Phase II - Extent of Release Assessment - Phase II is designed to define the 
extent of impacts (if any) to soil from the subject SWMUs/AOCs. 

Phase III - Ground-Water Release Assessment - Phase III is designed to define 
the extent of impacts to ground water (if any) from the SWMU/AOC releases 
identified in Phases I or II. 

The September 1994 investigation at the Dolton Recycle Facility primarily addressed 
the Phase I objectives. During the September 1994 investigation, S-K voluntarily col
lected additional soil and ground-water quality data, which were pertinent to 
determining the characteristics and degree of impacts. This workplan has been 
designed to address Phases II and III of the RFI, in accordance with the lEPA approval 
letter dated August 17, 1995. 

1.2 Oroanization of the Phase ll/lll Workolan 

This Phase ll/lll Workplan includes the procedures that will be used to determine 
the extent of soil (Phase II) impacts and evaluate the extent of ground-water (Phase 
III) impacts in the subsurface at the site. In Condition 5 of the August 17, 1995 letter, 
IEPA approved the approach of conducting portions of a Phase III investigation in 
conjunction with the Phase II investigation. The primary objective of Phase III is to 
determine the extent of impacts to ground water (if any) from identified SWMUs or 
AOCs. 

Many portions of the Phase I RFI Workplan (dated March 4, 1994) are 
incorporated as appendices to this Phase ll/lll Workplan. These include the Project 
Management Plan (Appendix B), the Health and Safety Plan (Appendix C), the Data 
Management Plan (Appendix D), and the Quality Assurance Plan (Appendix E). For 
Phases II and III of the RFI, S-K will implement the sampling, analytical and reporting 
procedures contained in all relevant sections of those documents. 

Identification of the SWMUs and Investigation Areas covered by the Phase ll/lll 
RFI is contained in Chapter 2.0 of this workplan. Relevant historical data and Phase 
I results are summarized in Chapter 3.0. Detailed descriptions of the individual 
SWMUs are presented in Chapter 2.0 of the Phase I Release Assessment Report. A 
more detailed compilation of historical data is presented in Part II of the Phase I RFI 
Workplan. The Phase II investigation procedures to be used to determine the extent 
of soil impacts are presented in Chapter 4.0, and the Phase III investigation procedures 
to be used to evaluate the extent of ground-water impacts are presented in Chapter 
5.0. 
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Chapters 4.0 and 5.0 present proposed Phase ll/lll soil sampling and ground
water monitoring well locations, well installation, surveying, and development 
procedures, soil and ground-water sampling procedures, and laboratory analyses. 
Analytical and additional sampling procedures (i.e., pre-field activities, field documenta
tion, chain-of-custody control, and post-field activities) are contained in the approved 
Phase I RFI Workplan (Part IV, Sampling and Analysis Plan and Part VII, Quality 
Assurance Plan) and included in Appendix E of this Workplan. S-K will implement 
these other procedures during Phases II and III of the RFI. 

Several personnel changes have occurred since completion of Phase I of the 
RFI. These include changes in the lEPA Project Coordinator, the S-K Senior Project 
Manager, the TriHydro Corporation Project Team, and drilling subcontractors. The 
newly identified S-K and TriHydro project team members have been involved with 
Phase I and/or have had previous experience at this site, and are qualified to perform 
the Phase ll/lll RFI. No changes have been made to laboratory personnel. A summary 
of the updated Project Management Team is presented in Appendix F. 
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CHAPTER 2.0 

PHASE ll/lll INVESTIGATION AREAS 

In the August 17, 1995 approval letter (Appendix A), lEPA acknowledged 
concurrence with the S-K recommendation that the Phase II investigation be conducted 
on the basis of groups of SWMUs due to their proximity to one another. These areas 
or groups of SWMUs are referred to as Investigation Areas throughout the remainder 
of this workplan. 

The SWMUs and Investigation Areas are shown on Figure 2-1. These 
investigation areas are consistent with Condition 1 of the lEPA approval letter. The 
four Investigation Areas covered by this workplan are: 

The Southern Investigation Area (SIA): This area includes the Former Tank Farm 
D, the Former Southeast Tank Farm, Truck Station Nos. 3 and 10, and the 
former underground storage tank in the vicinity of the Former Southeast Tank 
Farm. 

The Central Investigation Area (CIA): This area includes Truck Station Nos. 4 
and 9, and Tank Farm Nos. 3, 4, 5, and 6. 

The Northwestern Investigation Area (NWIA): This area includes the North 
Warehouse Pad and Truck Station Nos. 5 and 6. 

The East Field Investigation Area (EFIA): This area includes the East Field and 
Tank Farm No. 2 (note that Tank Farm No. 2 was not identified as a SWMU in 
the Phase I RFI Workplan, but was referenced as part of the East Field in 
Condition 1 .d of the approval letter. 

Due to the unique location and characteristics of the former Barker Chemical 
Property, subsequent investigations in that area will be conducted under a separate 
Phase II RFI Workplan which will be submitted to lEPA by November 15, 1995. This 
approach was specified in Condition 3 of the August 17, 1995 approval letter. The 
former Barker Chemical Property (700 138th Street) is a 50-foot wide strip of land 
owned by S-K, located north of 138th Street, between 138th Street and the Little 
Calumet River (see Figure 1-1). This area was referenced as the Barker Chemical No. 
2 Area in previous lEPA correspondence and the Phase I RFI report. 
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CHAPTER 3.0 

PREVIOUS ASSESSMENT RESULTS 

Seven soil investigations and four ground-water investigations have been con
ducted at the facility since 1979, including the September 1994 Phase I RFI. Prior to 
the Phase I RFI, S-K had conducted environmental investigations at the site in 1988, 
1990 and 1990-1991. S-K is aware of investigations at the site in 1979, 1981 and 
1983 conducted under previous owners. The data collected at the site prior to the 
initial RFI were referenced and described in detail in the Phase I RFI Workplan, dated 
March 4, 1994. The Phase I results are described in detail in the Phase I RFI Report, 
dated March 2, 1995. Previous data which pertains to achieving the Phase ll/lll 
objectives are discussed and summarized in this chapter. 

The results of the Phase I RFI were generally consistent with previous soil and 
ground-water quality data from the site, therefore, a considerable amount of qualita
tive information and quantitative data have been collected on soil lithology, hydraulic 
conductivity, soil quality, ground-water occurrence, ground-water flow direction, and 
ground-water quality in the vicinity of the designated SWMUs and Investigation Areas. 
The Phase I RFI data combined with the historical data provide a detailed characteriza
tion of environmental conditions at the site. Given the large amount of existing 
information, the remaining Phase II and III investigations have been designed to focus 
on accomplishing the specific remaining RFI objectives (see Section 1.1). 

3.1 Soil Conditions 

During the seven previous soil investigations at the site, qualitative and quanti
tative information has been generated in the vicinity of the designated SWMUs and 
Investigation Areas. In general, the following soils information has been collected at 
the site: 

• Physical descriptions of the soils at 89 locations. 

• Qualitative descriptions of soil quality at the same 89 locations, and 
quantitative data on soil quality at 47 locations. 

• A soil gas survey at 27 locations to determine the presence of volatile 
organic compounds (VOCs). 

• An electromagnetic conductivity survey at 110 locations to indicate the 
possible presence of buried objects and/or elevated salinity. 

The locations from which soil quality data were collected during previous investiga
tions, including the Phase I RFI are shown on Figure 3-1. These existing data have led 
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to the identification of four impacted areas at the facility and have identified site-
specific conditions which limit the potential for migration of soil and ground-water 
impacts. The data pertinent to establishing the basis for the Phase II RFI are 
summarized in the following subsections. 

3.1.1 Litholoqy 

The large number of soil borings and their distribution throughout the site have 
resulted in comprehensive definition of subsurface lithology. The lithology underlying 
the site consists predominantly of low permeability lake silts and clays, with a few 
interbedded sand lenses. The sediments generally become more granular to the north. 
However, at least 30 feet of low-permeability silts and clays have been documented 
to underlie the entire site. 

Lithologic cross sections, based on data collected prior to the Phase I RFI, are 
shown on figures 3-2 and 3-3. The lithology appears to be generally consistent across 
the site. At the surface is a layer of topsoil (silty clay loam) or fill which is 1 to 4 feet 
thick. The fill consists of clay, silt, sand, gravel and rubble. The area backfilled with 
clay, which is shown on Figure 3-2, corresponds geographically with the area where 
drums were reportedly excavated by the previous facility owners. 

Underlying the topsoil or fill are low-permeability, gray to brown silty clays and 
clayey silts which constitute the predominant shallow lithology beneath the site. 
Based on the borehole logs, the clays are 35 to 40 feet thick across the entire site, and 
extend to bedrock. The character of the clays changes from stiff at shallow depths 
to very stiff and hard near bedrock. 

In the east-central and southeastern parts of the site, medium to coarse-grained 
sand interbedded in a silt and fine sand or silty clay matrix underlies the topsoil or fill. 
The silts and fine sands attain a maximum thickness of approximately 5 feet in the 
southeastern corner of the site. However, the silts and fine sands appear to be absent 
throughout most of the remainder of the site. The silts and fine sands are underlain 
by the previously described silty clays and clayey silts. 

Based on four boreholes drilled in 1988 at the corners of the property, the upper 
bedrock contact occurs consistently at a depth of approximately 45 feet below ground 
surface. The uppermost bedrock is reported to be a hard, gray dolomite (the Silurian-
age Niagaran Dolomite) which is moderately fractured in the upper several feet, but 
less fractured with depth. No open voids were encountered in the bedrock during 
drilling (ATEC Associates, 1989, Report. HvdrooeoloQic Assessment. Safetv-Kleen 
Facilitv. Dolton. Illinois). 

The Phase I RFI soil borings were constructed to a depth of 20 feet below 
ground surface (ft-bgs). The subsurface lithologies encountered during the Phase 1 RFI 
were similar to those previously encountered at the site. In the northeast corner 
(EF-2), fill is absent and clay extends from ground surface to the total investigated 
depth. At two locations (FF-I in the former UST area and EF-4 in the former drum 
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disposal area), excavation fill material (gravel, sand) was encountered to depths of 
approximately 8 ft-bgs. 

At all other locations, fill material consisting of medium-fine silty sand with 
occasional gravel and brick fragments was encountered from around surface to a depth 
of approximately 3 ft-bgs. Below the fill, a gray-brown silty clay with 5 to 10 percent 
sand and minor gravel was encountered to the total investigated depth of 20 ft-bgs. 
Based on previous soil investigation results from the site, the clay extends to a depth 
of approximately 45 ft-bgs. 

3.1.2 RFI Phase I Soil Qualitv Data 

Soil samples were collected at 25 locations during the Phase I RFI. The Phase 
I RFI soil quality data are summarized on figures 3-4 through 3-7. A list of constitu
ents detected during the Phase I Investigation and abbreviations that are used on the 
figures is presented in Table 3-1. USEPA Draft Soil Screening Levels (SSGLs) for the 
constituents detected at this facility are also shown on Table 3-1. This list includes 
constituents that may be "indicators" of facility-related impacts, naturally occurring 
constituents, and non-facility related constituents. As described in the Phase I RFI 
Report, several constituents (phenol and phthalates) may not be indicative of facility-
related impacts. 

The results of a quality assurance review of the Phase I RFI soil analytical data 
indicated that the soil samples from the facility presented a number of challenges for 
VOC analyses, due to the presence of matrix interferences. Sample dilution (5x) was 
required for many samples to achieve acceptable VOC quality control results. This 
dilution resulted in raising the VOC detection limits by a factor of five for most, but not 
all samples. 

The soil VOC detection limits, although frequently elevated, were generally 
below the SSGLs and the lEPA Class II levels for ground water. Therefore, the VOC 
data are useful for determining whether there have been releases from the SWMUs and 
characterizing the nature and degree of the releases, based upon the types of 
constituents present. The pattern of a detection of VOCs during the Phase I RFI was 
consistent with data and observations generated during the previous investigations. 

3.1.2.1 SWMU Releases 

S-K collected and analyzed shallow soil samples to address the Phase I objective 
of determining whether a release had occurred from any of the SWMUs under 
investigation. Shallow soil samples were collected at a depth of 1 to 3 ft-bgs at most 
locations to accomplish this objective. The sampling depths are shown on figures 3-4 
through 3-7. Based on the detection of the indicator constituents in the Phase I 
shallow soil samples, possible SWMU-related impacts to soil occurred in the following 
Investigation Areas: 
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FIGURE 3-5 iSOIL QUALI^ DATA, TRUCK STATION NO. 10/F0RMER TANK FARM 0/ 
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Table 3-1. Uat of Abbreviationa and Draft USEPA Soil Screening Guidance Levels (SSGLs)' for Constituents, RFI 
Phase I Release Assessment, Safety-Kleen Corp. Recycle Center, Dolton, Illinois. 

Constituent Symbol SSGL 10 DAF 
(mg/kg) 

Constituent Symbol SSGL 10 
DAF 

(mg/kg) 

VOCs SVOCs 

Acetone A 8 Phertol P 49 

Benzene B 0.02 1,2-Dichlorobenzene 1,2-DCB 6 

Bromomethane BM „o Naphthalene N 30 

Carbon disulfide CDS 14 2-Methylnapthalene 2-MN -
Chlorobenzene CB 0.6 2-Methylphenol 2-MP 6 

Chloroethane CE - 4-Methylphenol 4-MP -
Chloroform CF - 2,4-Dimethyl pherral 2,4-DMP 3 

Chloromethane CM - Phenanthrene Pnt -
1,1 -Dichloroethane 1,1-DCA 11 Di-n-butyl phthalate Dnbp -
1,2-Dichloroethane 1,2-DCA 0.01 Fluoranthene Fin 980 

1,1-Dichloroethane 1,1-DCE 0.03 bis(2-Ethylhexyl)phthalate b2Ehp 11 

cis-1,2-Dichloroethene c-1,2-DCE 0.2 Diethyl phthalate Dep 110 

trans-1,2-Dichloroethene t-1,2-DCE 0.3 Pyrene Pyr 1400 

trans-1,3-Dichloropropene t-1,3-DCP 0.001' Butyl benzyl phthalate Bbp 68 

1,2-Dichloropropane 1,2-DCP 0.02 Chrysene Chry 1 

Ethylbonzene EB 5 Benzo(k)fluoranthene Bkf 4 

2-Hexanone 2HEX -
Methylene Chloride MC 0.01 

2-Butanone MEK - Metals 

4-Methyl-2-Pentanono 4M2P - Barium Ba 32 

Styrene Sty 2 Cadmium Cd 6 

T etrachloroethene PCE 0.04 Lead Pb -
Toluene T 5 Mercury Hg 3 

1,1,1 -T richloroethane 1,1,1-TCA 0.9 

1,1,2-T richloroethane 1,1.2-TCA 0.01 

Trichloroethene TCE 0.02 PCBs 

T richlorofluoromethane TCFM - Polychlorinated biphenyls (total) PCBs 1 

1,1,2-Trichlorotrifluoroethane TCTFE -
Vinyl Acetate VA 84 

Vinyl Chloride VC 0.01 

Xylenes (total) X 74 

Notes: 

1. SSGLs from Draft USEPA Soil Screening Guidance, December 1994. SSGLs are given for the Migration 
to Ground-Water Pathway with a Dilution/Attenuation Factor (DAFl of 10. 

2. SSGL applies to total 1,3-dichloropropane. 

3. ~ Indicates no SSGL established for constituent. 
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The East Field Investigation Area. Indicator constituents were detected 
at all four sampling sites (EF-1 through EF-4 on Figure 3-4). At EF-1, 
near where the drums were excavated during a sewer installation, the 
constituents detected included 21 VOCs and five indicator SVOCs. 
Polychlorinated biphenyls (PCBs), and lead were also detected in the 
shallow soil sample at this location. At the other three sampling sites, 
drums and impacted soil had been previously detected, and soils were 
excavated and removed by Barker Chemical Company. The constituents 
detected during the Phase I RFI at these locations included four VOCs, 
cadmium and lead. No indicator SVOCs were detected in the Phase I 
samples at these three other locations. Toluene was the only constitu
ent detected at all four sampling sites; toluene concentrations were 
three orders of magnitude higher at EF-1 than at the other three sites. 

The Southern Investigation Area. Indicator constituents were detected 
at all three sampling sites (FF-1 through FF-3, Figure 3-5) in the former 
Southeast Tank Farm Area. Five VOCs. six indicator SVOCs (at FF-1 
only), and lead were detected in the Phase I RFI soil samples from the 
southeast portion of the SI A. Toluene was the only constituent 
detected at all locations. 

Up to 12 VOCs and lead, but no indicator SVOCs, were detected in 
shallow samples from all three sampling sites near Former Tank Farm D 
and Truck Station No. 3 (D-1 through D-3). Acetone was the only 
constituent detected at all three sites; acetone concentrations de
creased with distance from former Tank Farm D. Based on this pattern, 
the impacts are likely related to former Tank Farm D, and not Truck 
Station No. 3. 

Up to 12 VOCs and lead, but no indicator SVOCs were detected in 
shallow samples from both sampling sites (10-1 and 10-2) near Truck 
Station No. 10. Cis-1,2-dichlorobenzene, ethylbenzene, styrene, 
toluene and xylenes were detected at both sites. 

Central Investigation Area. Indicator constituents were detected at six 
of the nine sampling sites in the CIA (Figure 3-6). Indicator constituents 
were not detected in the shallow soil samples at W-4 (south of Truck 
Station No. 4) and the two sites (PB-1 and PB-2), located north and east 
of the Process Building, indicator constituents were detected in the 
vicinity of the process units and three tank farms in the West Tank Farm 
(W-1 through W-3 and W-7) and in the vicinity of Truck Station No. 9 
(W-5 and W-6). The indicator constituents that were detected in the 
CIA included 13 VOCs, but no indicator SVOCs or metals. Commonly 
detected constituents in this area were acetone, ethylbenzene, 
methylene chloride, toluene and xylenes. 

Northwest Investigation Area. Indicator constituents were detected at 
the three locations near the North Warehouse Pad (5-2, 5-3 and 6-1 on 
Figure 3-7), but not at site 5-1 near Truck Station No. 5. Six VOCs, but 
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no indicator SVOCs or metals, were detected in the shallow soil samples 
from this area. Toluene was detected at the three sites near the North 
Warehouse Pad; toluene concentrations decreased with distance from 
the pad. 

In summary, laboratory analysis indicated impacts to soil at sampling locations 
in the vicinity of the East Field Investigation Area, the Southern Investigation Area, the 
Central Investigation Area, and the Northwest Investigation Area. The constituents, 
that were detected during the Phase I RFI, were similar to those detected during 
investigations done prior to S-K operations at the facility. The Phase I RFI data provide 
no evidence of soil quality impacts in the vicinity of the Process Building, and Truck 
Stations Nos. 3 and 5. 

Based on the Phase I results, S-K has also identified "non-indicator" constitu
ents that do not appear to be representative of facility-related impacts. The presence 
of certain constituents (particularly phenol and phthalates) are not likely related to 
releases from target SWMUs. In Condition 4 of the approval letter, lEPA concurred 
with this conclusion. However, the Agency requested further investigation to 
determine whether concentrations of these constituents increase or decrease with 
depth. Phase I results have been used to design the additional soil sampling efforts 
during Phase II. 

3.1.2.2 Vertical Extent of Soil Degradation 

In addition to the shallow soil quality assessment (Phase I), S-K collected deeper 
soil samples to evaluate the vertical extent of potential SWMU/AOC-related impacts. 
The deep soil quality data are presented on figures 3-4 through 3-7. Deep soil samples 
were collected at a depth of 18 to 20 ft-bgs from 23 locations at the facility. A 
summary of the constituents detected in the deep soil samples from each investigation 
area are presented below. 

A summary of the constituents detected in the deep soil samples from each 
Investigation Area are presented in Table 3-2. This summary also identifies the 
detected constituents that were common to both the shallow and deep soil samples 
from a specific sampling location. Note, only four VOCs (methylene chloride, 1,2-
dichloropropone, toluene and 1,1-dichloroethene) were detected in the deeper soil 
samples at concentrations above the established SSGLs. 

The two potential non-indicator SVOCs, phenol and phthalates, were commonly 
detected in the deeper samples; 20 of 23 deep samples for phenol and 16 of 23 deep 
samples for phthalates. Phenol concentrations in the deep samples appeared to be 
slightly higher in the western part of the facility, and there was no apparent pattern 
in phthalate concentrations in the deep samples. The data from the deep samples for 
these two constituents strengthen the conclusion that the presence of phenol and 
phthalates in the soils at the facility may not be facility-related (past or present). 

The deep sample data from the Phase I RFI indicate minor soil impacts to a 
depth of 20 ft-bgs at most locations. These low levels of impacts were not detected 
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Table 3-2. Constituents Detected in Deeper Soil Samples during the Phase I RFI, 
Safety-Kleen Corp. Recycle Center, Dolton, Illinois (September 1994). 

Investigation 
Area 

Volatile Organic Com
pounds 

Semi-Volatile Organic TCLP 
Compounds Metals 

EFI Acetone 
2-Butanone 
Methylene Chloride 

•Toluene 
•Trichlorofluoromethane 
•Xylenes 

•Di-n-butyl phthalate' 
•Phenol' 

'Lead 

SIA •Acetone 
Chloromethane 

* 1,2-Dlchloropropane 
•Ethylbenzene 
•Methylene Chloride 
•4-Methyl-2-Pentanone 
•Styrene 

•Toluene 
T richlorofluoromethane 
1,1,2-Trichloro-trifluoroethane 

•Xylenes 

•Bis(2-Ethylhexyl)phthalate' 
•Di-n-butyl phthalate' 
•Phenol' 

'Lead 

CIA •Acetone 
•Methylene Chloride 

Toluene 
T richlorofluoromethane 

•Diethyl phthalate' 
•Di-n-butyl phthalate' 
•Phenol' 

None 

NWIA •Acetone 
1,1 -Dichloroethene 
Methylene Chloride 

•Toluene 
1,1,2-Trichloro-trifluoroethane 

•Diethyl phthalate' 
•Di-n-butyl phthalate' 
•Phenol' 

None 

Notes: 

Bold = 

1 _ 

Constituents detected in both the deep and shallow samples 
from a specific sample location. 
Constituents detected above the respective USEPA Draft Soil 
Screening Guidance Level (12/94). 
phenols and phthalates are not considered to be facility-related 
constituents. 
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during field screening. This observation is consistent with previous assessments, 
which indicated no apparent impacts below depths of between 4 and 15 ft-bgs in the 
Central Investigation Area, 6.5 to 8.5 ft-bgs in the East Field Investigation Area, and 
4 ft-bgs in the Northwest Investigation Area. 

3.3 Ground-Water Conditions 

Four previous ground-water investigations have been conducted at the site, 
including the Phase I RFI. During the previous investigations, information has been 
generated in the vicinity of the SWMUs/AOCs or Investigation Areas. To date, the 
following ground-water information has been collected: 

• Physical descriptions of ground-water occurrence at 58 locations. 

• Permeability data on the perched water-bearing zone and underlying clay 
aquitard. 

• Fluid level data at 27 locations in the perched water-bearing zone and 
three locations in the dolomite aquifer. 

• Water quality data at 42 locations in the perched water-bearing zone 
and three locations in the dolomite aquifer. 

The ground-water quality data collected during these investigations led to the 
identification of the same impacted areas as described in Section 3.1. In addition, the 
data identify site-specific conditions which limit the potential for migration of ground
water impacts. The data pertinent to establishing the basis for the RFI Phase 
ground-water investigation are summarized in the following subsections. 

3.3.1 Regional HvdroQeoloov 

The regional hydrogeologic units include two shallow water-bearing zones: a 
near-surface water-bearing zone perched on low-permeability clays and silts and the 
Silurian-age Niagaran Dolomite aquifer. The shallow perched zone occurs at a depth 
of 4 to 5 ft-bgs and is reported to be 10 to 20 feet thick. 

A clay aquitard, at least 30 feet thick, appears to underlie the entire facility. 
Previous falling head permeability test results on clays from two locations (on the east 
and west sides of the plant; SK-6D at 22-22 ft-bgs and SK-7D at 30 ft-bgs) yielded 
average permeabilities of 2.7 to 5.5 x 10 ® cm/sec (ATEC, 1989). Based on this low 
permeability and thicknesses greater than 30 feet, the clay layer should serve as an 
effective aquitard to minimize the potential for downward migration of constituents 
from the perched zone to the dolomite aquifer. 
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The contact between the clay aquitard and the underlying Silurian Dolomite 
aquifer occurs at a reported depth of 45 ft-bgs. Ground water was encountered near 
the bedrock surface in the three shallow bedrock monitoring wells installed at the site 
(SK-6D, SK-7D, 80). The Silurian Dolomite aquifer is reported to be capable of 
producing significant yields of potable water. Water supply wells at and near the 
facility are completed considerably deeper in the bedrock; total depths of the water 
supply wells are a minimum of 210 feet below ground surface. 

3.3.2 Ground-Water Occurrence and Flow Directions 

Prior to the Phase I RFI, thirty-eight monitoring wells had been installed at the 
plant site: one by the Metropolitan Sanitary District and 37 by current or past owners 
of the site. The existing and abandoned/damaged monitoring well locations from 
which ground-water data have been collected previously are shown on Figure 3-8. 
Most of these wells have been plugged and abandoned. 

The occurrence of ground water at the facility is consistent with the regional 
hydrogeology. During previous assessments, a shallow perched water-bearing zone 
occurred at depths of 1 to 5 ft-bgs where permeable materials (fill and fine sand) were 
present. The shallow, more permeable materials reach a maximum thickness of 
approximately 5 feet in the southeastern part of the facility. The shallow zone is 
apparently absent at Well SK-8, located in the northeastern corner of the facility; Well 
SK-8 has remained dry since it was installed in 1988. Low permeability clay is present 
from ground surface to total well depth (10 ft-bgs) at SK-8. 

During the Phase I RFI, ground water was generally encountered at depths of 
4 to 5 ft-bgs. In the vicinity of Container Storage Area No. 2, ground water was 
encountered approximately 2 ft-bgs in the low-permeability sediments. This perched 
zone extends to at least 10 to 15 ft-bgs in the southeastern corner of the facility. The 
clay encountered at 20 ft-bgs was described as wet or saturated at six locations, moist 
at 14 locations, and dry at three locations. 

Because the topography in the area is flat, the hydraulic gradients in the 
perched zone are low. Shallow ground water generally flows toward the nearest 
surface water body; however, the flow direction can be locally influenced by leaky 
water lines and sewers and sump pumps (ATEC, 1989). The regional flow direction 
in the underlying Silurian dolomite aquifer is reported to be generally east or southeast, 
in the direction of bedrock dip (ATEC, 1989). 

The potentiometric surface of the shallow perched zone, determined during the 
Phase I RFI, is shown Figure 3-9. Water levels equilibrated for a minimum of three 
days before achieving relatively static conditions. Based on the September 1994 
water level measurements, ground-water flow is generally to the northeast across the 
site. This flow direction is consistent with the results of previous ground-water 
investigations at the site. Note that water levels at two locations (W-6 and W-7) may 
not indicate static conditions, based on the anomalously low elevations. These data 
were not used in constructing the potentiometric surface map. 
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The potentiometric surface map is consistent with the qualitative observations 
of permeability made during the investigation. Based on observations during 
monitoring, the shallow soil permeability was moderate (the total volume necessary for 
sample collection could be collected at one time) in the northern part of the site (D-2, 
D-3, FF-2 and FF-3), in the west-central part of the site (W-3 and W-4), and in the 
relatively coarse excavation fill at EF-4 in the East Field. In the other areas, the 
observed permeability was relatively low (total volume for sampling could not be 
collected at one time). On Figure 3-9, contours are relatively far apart (lower hydraulic 
gradient) in the higher permeability areas, and relatively close (higher hydraulic 
gradient) in the lower permeability areas. 

3.4 Phase I RFI Ground-Water Quality Data 

Ground water was sampled at 21 locations during the Phase I RFI. In many 
cases, insufficient sample was obtained to perform all analyses. Two sampling points 
(EF-2 and 10-2) produced insufficient water for any analyses. This difficulty is 
attributed to the low permeability of the clay underlying the site (see Section 3.3.1). 
The ground-water quality data are presented on Figure 3-10. A list of constituent 
abbreviations used on the figure is presented in Table 3-1. 

Evaluation of the extent of ground-water quality impacts constitute the 
objective of the Phase III RFI to be conducted at this facility. Several patterns are 
apparent, based on the ground-water quality data collected during the Phase I 
investigation. These patterns will be investigated further during Phase III, and are 
summarized below. 

• VOCs were present in the shallow ground water at all SWMUs where 
indicator constituents were identified in the Phase I shallow soil 
samples. 

• Indicator SVOCs were present in shallow ground-water samples at all 
SWMUs where these indicators were identified in the Phase I shallow 
soil samples; except in the Northwest Investigation Area, where 
indicator SVOCs were not present in the shallow soils, and at the East 
Field, where there was insufficient water to collect a sample for SVOC 
analysis at the site with the highest SVOC concentrations in the shallow 
soil (EF-1). 

• Cadmium (D-2, D-3 and 10-1) and mercury (D-3) were present at low 
concentrations in the southwest corner of the facility. Lead, which was 
present in shallow and deep soils at several SWMUs, was not detected 
in the ground water. Barium was present in many ground-water 
samples, but was not detected in any soil sample. The ubiquitous 
presence of barium in ground water suggests a naturally occurring rather 
than a facility-related source. 
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FF-2 

VOCS 
A 1.2 
B 0.043 
1.1-DCE 0.017 
C-1.2-DCE 4.6 
t-1.3-DCP 0.08 
EB 0.62 
MEK 0.57 
4M2P 2.3 
PCE 0.023 
T 12 
TCE 2.6 
VC 4.3 
X 2.2 

SVOCS 
1.2-DCB 
2MP 
4MP 

0.016 
0.130 
0.150 

DISSOLVED METALS 
(Bo 0.1198) 

EF-1 

VOCS 
A 0.45 
B 0.092 
CE 0.98 
CF 0.012 
1.1-DCA 1.9 
1.2-DCA 0.22 
1.1-DCE 0.041 
C-1.2-DCE 2.1 
t-1.2-DCE 0.016 
EB 0.56 
2HEX 0.074 
MC 0.027 
MEK 0.8 
4M2P 1.3 
PCE 0.78 
T 2.6 
1.1.1-TCA 5.2 
1.1.2-TCA 0.17 
TCE 2.1 
VC 0.033 
X 2.6 

SVOCS 
Not analyzed 

DISSOLVED METALS 
Not analyzed 

FF-1 

VOCS 
T 0.083 

SVOCS 
All ND 

DISSOLVED METALS 
Not Analyzed 

10-1 

VOCS 
B 0.026 
CE 0.011 
0-1.2-•DCE 0.022 
EB 0.077 
4M2P 0.077 
X 0.41 

SVOCS 
2MP 0.39 
4MP 0.10 

DISSOLVED METALS 
(Bo 0.0514) 
Cd 0.0018 

FF-3 

VOCS 
CE 0.024 
1.1-DCA 0.065 
T 0.0063 

SVOCS 
All ND 

DISSOLVED METALS 
(Bd 0.0307) 

D-3 

VOCS 
4M2P 0.1 
T 0.068 

SVOCS 
All ND 

DISSOLVED METALS 
(Ba 0.0405) 
Cd 0.0026 
Hg 0.0047 

10-2 

Not Analyzed 

EF-3 

VOCS 
MC 0.0064 
T 0.011 

SVOCS 
All ND 

DISSOLVED METALS 
Nat Analyzed 

EAST FIELD -
INVESTIGATION 

AREA (EFIA) 

EF-4 

VOCS 
All ND 

SVOCS 
All ND 

DISSOLVED METALS 
(Ba 0.0284) 

D-2 

VOCS 
T 0.02 

SVOCS 
Ail ND 
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(Ba D.0215) 
Cd 0.00102 

W-4 

VOCS 
1.1-DCE 0.D35 
MC 0.0071 
T 0.016 

SVOCS 
All ND 

DISSOLVED METALS 
(Ba 0.0605) 

W-3 

VOCS 
All ND 

SVOCS 
All ND 

DISSOLVED METALS 
(Ba 0.0598) 

D-1 

VOCS 
A 3.6 
B 0.048 
CE 2.1 
1.1-DCA 0.78 
t-1.3-DCP 0.02 
EB 0.08 
MC O.OBB 
MEK 1.5 
4M2P 1.3 
T 1.1 
1.1.1-TCA 0.19 
X 0.084 

SVOCS 
2MP 0.190 
4MP 0.100 
24MP 0.058 

DISSOLVED METALS 
Not Analyzed 

N 

0 
I-

160 ft. 

SCALE 

W-2 

VOCS 
A 0.18 
8 0.029 
1.1-DCA 0.081 
1.1-DCE 0.059 
C-1.2-DCE 6.5 
t-1.2-DCE 0.09 
EB 0.0051 
4M2P 0.1 
PCE 2.5 
T 0.1 
TCE 0.59 
VC 3.7 
X 0.026 

SVOCS 
2MP 0.013 

DISSOLVED METALS 
Not Analyzed 

W-6 

VOCS 
CE 0.017 
EB 0.011 
T 0.0058 
X 0.0063 

SVOCS 
(Bbp 0.015) 

DISSOLVED METALS 
Not Analyzed 

w-5 
VOCS 

A 
B 
1,1-DCA 
t-1,2-DCE 
MC 
MEK 
4M2P 
T 
1,1.1-TCA 
VC 

SVOCS 

4MP 
Dnbp 
Bbp 

2.2 
0.11 
0.8 . 
0.024 
0.81 
3.2 
3.8 
0.23 
0.049 
0.19 

0.012) 
0.038 
0.058 
0.110) 
0.007) 

DISSOLVED METALS 
(Ba 0.2239) 

W-1 

VOCS 
A 0.72 
6 0.36 
CE 1.5 
1.1-DCA 1.3 
1.1-DCE 0.011 
C-1.2-DCE 0.32 
t-1.2-DCE 0.0069 
t-1.3-DCP 0.09 
EB 1.2 
MC 0.43 
MEK 0.34 
4M2P 0.68 
Styrene 0.026 

0.025 
T 4.6 
1.1.1-TCA 2 
VC 0.032 
X 2.8 

SVOCS 
2MP 
4MP 
[Dnbp 
Bbp 

0.280 
0.230 
0.390' 
0.084 

DISSOLVED METALS 
Not Analyzed 

C O 
D i. 

VOCS 
5-3 All ND 

VOCS SVOCS 
T 0.0051 Not Analyzed 

SVOCS DISSOLVED METALS 
All ND Not Analyzed 

DISSOLVED METALS 
Not Analyzed 
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At the most down-gradient locations (EF-3, EF-4 and 5-1 to the north 
and W-3 and W-4 in the west-central part of the facility), concentrations 
of facility-related constituents were below detection limits except for 
low concentrations (0.006 to 0.016 mg/L) of methylene chloride and 
toluene at EF-3 and W-4 and 1,1-dichloroethene (0.035 mg/L) at W-4. 
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CHAPTER 4.0 

PHASE II SOIL SAMPLING AND ANALYSIS PLAN 

The objective of the Phase II RFI Extent of Release Assessment at the Dolton 
Recycle Center is to define the lateral and vertical extent of soil quality impacts that 
may be associated with the designated SWMUs/AOCs within the Investigation Areas. 
As discussed in Chapter 2.0, the designated SWMUs/AOCs have been grouped into 
Investigation Areas for the purpose of Phase II of the RFI. These include the East Field 
Investigation Area (EFIA), Northwestern Investigation Area (NWIA), Central Investiga
tion Area (CIA), and Southern Investigation Area (SIA). 

This chapter presents the investigative procedures that will be used to 
accomplish the Phase II objective. Sampling and analysis procedures will be 
implemented in a manner which promotes the quality assurance goals presented in the 
Quality Assurance Plan (Part Vll of the Phase I RFI Workplan, included as Appendix E). 
In summary, these goals are to obtain precise, accurate, complete, comparable and 
representative data. 

4.1 Vertical Extent Soil Qualitv Samolino 

The vertical extent of soil quality impacts has not been completely defined in 
the Investigation Areas. S-K has used the results of the Phase I RFI to design an 
effective program to achieve the Phase II objective. The rationale for the vertical 
extent soil sampling program is described in the following subsections. 

4.1.1 Vertical Extent Soil Samolino Locations 

The proposed locations of the Phase II vertical extent borings are shown on 
Figure 4-1. The following criteria were used to establish vertical extent sampling 
locations: 

1. Spatial distribution within the investigation areas. 

2. Sampling at or near areas where the highest levels of VOCs were de
tected in the deep soil samples [18-20 feet below ground surface (ft-
bgs)] during the Phase I RFI. 

3. Sampling at or near areas where concentrations of specific constituents 
exceeded the December 1994 USEPA Draft Soil Screening Guidance 
Levels (SSGLs) in the deep Phase I soil samples. 
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4. Sampling at or near areas where relatively high concentrations of phenol 
and phthalate were detected in the deep Phase I soil samples. 

Low concentrations of up to 13 VOCs were detected in the deep samples from the 
investigation areas. However, the detected concentrations of only the four following 
VOCs exceeded the SSGLs (in parentheses below) in the deep samples at one or more 
locations during the Phase I RFI: 

Methylene chloride (0.01 ppm) at 14 locations; 
1.1-dichloroethene (0.03 ppm) at two locations (6-1 and 5-2); 
1.2-dichloropropane (0.02 ppm) at one location (FF-1); and 
Toluene (5 ppm) at one location (10-1). 

As shown on Figure 4-1, at least two vertical extent sampling locations (nine total) are 
proposed for each investigation area. The rationale for the specific boring locations is 
given in Table 4-1. 

4.1.2 Vertical Extent Soil Sampling Depths 

Based on the Phase I RFI and on the previous investigative results, it is 
anticipated that only minor impacts will be encountered in the soils below a depth of 
approximately 10 ft-bgs and that the level of impacts may be below that typically 
detectable by field screening methods (TOV monitoring or visual inspection). 
Therefore, special attention will be given to identifying the bottom of the saturated 
perched zone during the Phase II logging activities. The bottom of this zone has been 
reported to be at approximately 1 5 ft-bgs. During the Phase I RFI the clay encountered 
at 20 ft-bgs was described as wet or saturated at six locations, moist at 14 locations, 
and dry at 3 locations. 

The vertical extent soil borings will be sampled continuously from approximately 
18 ft-bgs to total depth. To further evaluate the vertical extent of impacts, total 
sampling depths and sample selection for laboratory analysis will be based on the 
following criteria: 

1. If field screening indicates the absence of VOCs and unsaturated soils 
at a depth of 20 ft-bgs, and the lithology below 20 ft-bgs consists of 
gray-brown silty clay (as anticipated), then one sample will be collected 
from 22-24 ft-bgs. 

2. If saturated soil occurs below a depth of 20 ft-bgs, and field screening 
indicates the absence of VOCs, then a sample from immediately below 
the saturated zone will be collected. 

3. If field screening indicates the possible presence of VOCs below the 
apparent base of the saturated zone, then a sample will hp: collected 
from immediately below the deepest interval where field screening 
indicates that VOCs may be present. 
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Table 4-1. Rationale for Selection of Vertical Extent Soil Sampling Locations, Phase ll/lll 
RFI, Safety-Kleen Corp. Recycle Center, Dolton, Illinois. 

East Field Investigation Area (EFIA) 

VB-1: Methylene chloride exceeded the SSGL in the Phase I deep sample from EF-2. 

VB-2: Methylene chloride exceeded the SSGL in the Phase I deep sample from EF-3. 

Southern Investiaation Area (SIA) 

VB-3: Between FF-1 and FF-2, where methylene chloride exceeded the SSGL in deep 
samples. Adjacent to FF-1 where 1,2-Dichloropropane exceeded the SSGL and 
relatively high concentrations of phenol (5.1 mg/kg) and bis(2-ethylhexyl)phthalate (3.4 
mg/kg) were detected in this deep sample. Provides spatial distribution within SIA. 

VB-4: Near location D-1, where the highest methylene chloride concentration was detected 
in the deep samples from the SIA and where the highest phenol concentration was 
detected in the SIA. Provides good spatial distribution within SIA. 

VB-5: Near location 10-1, where highest total organic vapor (TOV) concentrations were 
detected in the deep samples, and where toluene exceeded the SSGL in the deep 
sample. Phenol and bis (2-ethylhexyl) phthalate were also detected in the deep sample 
at this location. 

Central Investiaation Area (CIA) 

VB-6: Near location W-4, where the highest phenol, di-n-butyl phthalate, and methylene 
chloride concentrations were detected in the deep samples from the entire Phase I RFI. 

VB-7; Close to location W-6, where methylene chloride exceeded the SSGL and where a 
relatively high concentration of phenol was detected in the deep sample. Also provides 
spatial distribution within the CIA. 

VB-8: Between locations W-7 and W-1, where methylene chloride exceeded the SSGL in the 
deep sample. Relatively high phenol concentration and diethyl phthalate detected in 
the deep sample at W-7. Phenol and di-n-butyl phthalate were also detected at W-1. 
Provides spatial distribution of deep sampling within the CIA. 

Northwest Investiaation Area (NWIA) 

VB-9: Between two locations (6-2 and 5-2) where methylene chloride and 1,1-dichIoroethene 
exceeded the SSGL in the deep sample. 
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4. In all cases, a second sample will be collected at a depth of approxi
mately 5 feet below the first, unsaturated and apparently impact-free 
sample. 

5. At three locations (VB-3, VB-e, and VB-S), in the vicinity of deep Phase 
I samples where elevated concentrations of phenol and phthalates were 
detected, soil samples will be collected at 2.5 to 5-foot intervals and 
three samples will be submitted for laboratory analysis (per Condition 4 
of the lEPA approval letter). 

4.2 Lateral Extent Soil Qualitv Sampling 

The lateral extent of impacts surrounding the Investigation Areas has not been 
defined at this facility. The Phase I RFI and previous investigation results have been 
used to design an effective program to achieve the Phase II objective of determining 
the lateral extent of soil impacts. The rationale for the lateral extent soil sampling 
program is described in the following subsections. 

4.2.1 Lateral Extent Soil Sampling Locations 

The proposed lateral extent sampling locations are presented on Figure 4-1. 
Those locations were selected to provide coverage of the perimeters of the impacted 
portions of the site (i.e., the Investigation Areas), based on locations where one or 
more constituents exceeded the SSGLs. Additional locations will be sampled (if 
necessary) to determine the lateral extent of soil impacts. 

Two of the lateral extent soil sampling locations (LE-6 and LE-7) will also 
function as preliminary sampling locations to address SWMUs at the Rexnord/Precision 
Aire Property and Agrichain Area. Data from these locations will be used, in part, to 
develop a SWMU Assessment Workplan for these areas. 

4.2.2 Lateral Extent Soil Sampling Depths 

To evaluate the lateral extent of soil quality impacts, samples will be collected 
at 2.5 to 5-foot intervals from ground surface to a total depth equal to the deepest 
sample interval in which impacts were identified in the nearest Phase I boring or deeper 
depending on the Phase II field screening results. Samples will be selected for 
submittal to the laboratory for determination of the lateral extent of soil degradation 
based on the following rationale: 

1. The interface between the permeable fill and low-permeability clay is the 
most likely depth for constituents from a release to accumulate. 
Therefore, if field screening indicates no soil impacts are present, one 
soil sample will be selected from the base of the fill zone. A second 
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sample will be submitted from the depth equal to the deepest sample 
interval in which impacts were identified in the nearest Phase I or II 
boring. 

2. If field screening indicates the presence of soil impacts in the shallow 
soils, a soil sample will not be submitted for the determination of lateral 
extent. One or more additional locations (sited radially away from the 
Investigation Area) will be sampled until the criteria in Item 1 above are 
achieved or the property line is reached. 

4.3 Soil Samolino Procedures 

The soil sampling procedures that will be implemented during the Phase II RFI 
have been designed to meet the goals presented in the Quality Assurance Plan (Section 
VII of the Phase I RFI Workplan, included in Appendix E). The borehole drilling and 
sampling, field screening, decontamination and borehole abandonment procedures are 
described in the following subsections: 

4.3.1 Borehole Drillina and Soil Sample Collection Procedures 

A hydraulic probe rig was used to collect soil samples during the Phase I RFI. 
During Phase II, soil borings will be constructed using a hollow-stem auger rig equipped 
with a split-spoon sampler. The split-spoon samplers will be lined with decontaminat
ed/clean brass rings. 

The hollow-stem auger drilling technique should be a preferred alternative to the 
hydraulic probe technique for this phase of the RFI because sampling will be performed 
within and below the shallow saturated zone. The auger flights will act to seal off the 
low-permeability saturated zone while sampling takes place, thus minimizing the 
potential for cross-contamination from the potentially impacted saturated zone. This 
will be particularly important for determining the vertical extent of impacts in areas 
with previously identified shallow soil impacts. 

When the sample is brought to the surface, the brass liners will be separated 
by a field team member. The brass liners will be capped with Teflon sheets and slip-on 
plastic caps, marked with a sample number, and placed in an opaque cooler on ice 
immediately upon collection. Sample collection for volatile organic compound analyses 
will adhere to lEPA "Soil Volatile Sampling Procedures" except that teflon sheeting 
rather than aluminum foil will be used to seal the brass rings. Care will be taken to 
minimize headspace during this procedure. 

The uppermost brass ring will be discarded from each sample interval because 
it may contain slough. An aliquot of representative sample from each interval will be 
subjected to the field screening procedures described in the next subsection. Sample 
aliquots that are selected for laboratory analysis will not be subjected to field screening. 
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4.3.2 Field Screening Procedures 

For each sample interval an aliquot of soil will be extruded from a brass ring and 
placed into a clean Ziploc bag. The headspace vapor in each bag will be monitored 
with a portable PID that is equipped with a 11.8 electron volt (eV) lamp. The 11.8 eV 
lamp will be used because the primary constituent of concern for the determination of 
the vertical extent of soil impacts may be methylene chloride (ionization potential 11.3 
eV). The TOV concentration in the headspace will be measured through a small 
opening in the seal. TOV measurements will be recorded on the borehole logs in parts 
per million (ppm) relative to a 100 ppm isobutylene standard. The soil samples will also 
be described by the onsite geologist in terms of texture (per ASTM Method D-2488), 
moisture content, staining, and any other pertinent information. 

4.3.3 Decontamination Procedures 

All sample containers will be cleaned prior to sampling. The brass rings will be 
decontaminated and dried in the field prior to use. Any glass jars used for samples will 
be certified as pre-cleaned by the independent supplier or the laboratory. 

In the field, all sampling equipment (including brass rings, split-spoon samplers, 
and cutting shoes) will be decontaminated with a detergent-water solution and rinsed 
in warm tap water and/or a distilled water rinse prior to use at each borehole or sample 
interval. The drill rig will be decontaminated prior to entering and before leaving the 
site. Decontaminated brass rings will be stored in clean plastic bags. All down-hole 
drilling equipment (auger flights and split-spoon rods) will be decontaminated in a 
designated containment area with high pressure spray/steam prior to drilling at each 
location. 

All wash and rinse water will be containerized. Soil cuttings and sampling 
wastes will also be containerized. The wash/rinse water, drill cuttings and sampling 
wastes will be handled in accordance with applicable regulations. 

4.3.4 Borehole Abandonment 

The soil borings will be plugged by pouring bentonite chips or granules down 
the hole and hydrating in approximately two-foot lifts to the surface. All surfaces will 
be repaired and patched to match existing grade. 

4.4 Laboratorv Analvsis 

Aliquots of soil samples will be retained from each sampled interval for possible 
laboratory analysis. Blind duplicates will be collected at a rate of one per ten 
investigative samples in accordance with the requirements of the Phase I Quality 
Assessment Plan (Appendix E). Samples selected for laboratory analysis will be stored 
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on ice in opaque coolers prior to shipment to the S-K Environmental Laboratory in Elk 
Grove Village, Illinois. 

Coolers will be transported to the laboratory by courier within 48 hours of 
collection. All coolers will be sealed with a custody seal, and accompanied by a Chain-
of-Custody/Sample Analysis Request form. For each shipment, the field team leader 
will confirm sample arrival at the laboratory by telephone. 

Each sample will be analyzed for those volatile organic compounds (VOCs), 
semi-volatile organic compounds (SVOCs), and metals (TCLP extract) that had been 
detected in soil or ground water during the Phase I RFI. Samples that are collected in 
the vicinity of the East Field Investigation Area will also be analyzed for polychlorinated 
biphenols (PCBs). The target constituent list, including analytical methods and 
anticipated/potential reporting limits, is presented in Table 4-2. The laboratory will be 
instructed to meet the EQLs listed in SW-846 (Revision 1) for each of the specified 
analytical methods and to follow the level of QA/QC effort established in the Quality 
Assurance Plan (Part VII of the Phase I RFI Workplan, included as Appendix E). The 
EQLs and an evaluation of QA/QC data for all analyses will be presented in the Phase 
II RFI Report. 
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Table 4-2. Target Constituent List, Soil Sampling Program, RFI Phase II Extent of Release Assessment, Safety-
Kleen Corp. Recycle Center, Dolton, Illinois. 

Constituent USEPA 
SW-846 
Method 

Reporting 
Limit 

(mg/kg) 

Constituent USEPA 
SW-846 
Method 

Reporting 
Limit 

(mg/kg') 

VOCs SVOCs 

Acetone 8240 0.1 Phenol 8270 0.66 

Benzene 8240 0.005 1,2-Dichlorobenzene 8270 0.66 

Bromomethane 8240 0.01 Naphthalene 8270 0.66 
Carbon disulfide 8240 0.1 2-Methylnaphthalene 8270 0.66 

Chlorobenzene 8240 0.005 2-Methylphenol 8270 0.66 

Chloroethane 8240 0.01 4-Methylphenol 8270 0.66 

Chloroform 8240 0.005 2,4-Dimethyl phenol 8270 0.74 
Chloromethane 8240 0.01 Phenanthrene 8270 0.66 

1,1-Dichloroethane 8240 0.005 Di-n-butyl phthalate 8270 0.66 

1,2-Dichloroethane 8240 0.005 Fluoranthene 8270 0.66 

1,1-Dichloroethene 8240 0.005 bis(2-Ethylhexyl)phthalate 8270 0.66 
cis-1,2-Dichloroethene 8240 0.005 Diethyl phthalate 8270 0.66 

trans-1,2-Dichloroethene 8240 0.005 Pyrene 8270 0.66 

trans-1,3-Dichloropropene 8240 0.005 Butyl benzyl phthalate 8270 0.66 

1,2-Dichloropropane 8240 0.005 Chrysene 8270 0.66 

Ethylbenzene 8240 0.005 Benzo(k)fluoranthene 8270 0.66 

2-Hexanone 8240 0.05 

Methylene Chloride 8240 0.005 

2-Butanone 8240 0.1 Metals (TCLP) 

4-Methyl-2-Pentanone 8240 0.05 Barium 6010 2.0 

Styrene 8240 0.005 Cadmium 7131 0.005 

T etrachloroethene 8240 0.005 Lead 7421 0.0075 

Toluene 8240 0.005 Mercury 7471 0.002 
1,1,1-Trichloroethane 8240 0.005 

1,1,2-T richloroethane 8240 0.005 PCBs' 8080 0.05 

Trichloroethene 8240 0.005 

T richlorofluoromethane 8240 0.01 

1,1,2-Trichlorotrifluoroethane 8240 0.005 

Vinyl Acetate 8240 0.05 

Vinyl Chloride 8240 0.01 

Xylenes (total) 8240 0.005 

' Units for TCLP extract metals are in mg/L 
^ PCBs analyzed for soil samples collected from East Field Investigation Area only 
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CHAPTER 5.0 

PHASE III GROUND-WATER SAMPLING AND ANALYSIS PLAN 

The objective of the Phase III Ground-Water Release Assessment RFI is to 
define the extent of ground-water quality impacts identified in Phases I and II that may 
be associated with the SWMUs/AOCs. As discussed in Chapter 1.0, S-K plans to 
further evaluate ground-water quality in conjunction with the Phase II RFI. 

Preliminary ground-water sampling was conducted in conjunction with the 
Phase I RFI. This data (presented in Chapter 3.0) has been used to design the 
additional ground-water assessment activities. This chapter presents the investigative 
procedures that will be used to evaluate the extent of ground-water impacts. Sampling 
and analysis procedures will be implemented in a manner which promotes the quality 
assurance goals presented in the Quality Assurance Plan (Part VII of the Phase I RFI 
Workplan, included as Appendix E). In summary, these goals are to obtain precise, 
accurate, complete, comparable and representative data. 

5.1 Monitoring Well Locations 

S-K proposes to install 10-13 monitoring wells and utilize the existing 
monitoring wells to evaluate ground-water quality in the shallow perched zone. The 
proposed monitoring well locations are shown on Figure 5-1. S-K may modify these 
locations based on the Phase II soil sampling results. After review of the Phase II field 
screening or analytical results, S-K will arrange a teleconference with lEPA for 
concurrence on well placements. Approximately four wells will be used to monitor the 
nature and degree of ground-water impacts in the East Field Investigation Area (MW-
2), the Southern Investigation Area (MW-7, MW-8) and the Central Investigation Area 
(MW-9). The remaining wells will be sited around the perimeter of the Investigation 
Areas to define the lateral extent of ground-water impacts. The locations of the lateral 
extent wells may be modified (moved outward from the target Investigation Areas) if 
field screening during borehole construction indicates the presence of ground-water 
impacts. 

5.2 Monitorino Well Screen Intervals 

All of the proposed wells will be installed to monitor the shallow perched water
bearing zone. The top of the screen will be selected so that the water table is within 
the screened interval. Based on data collected during the Phase I RFI, the depth to 
ground water in the shallow perched zone is estimated to be 4 to 5 ft-bgs. Therefore, 
the screened intervals of the proposed wells will likely be from 4 to 19 ft-bgs. 
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S-K does not plan to install monitoring wells in the limestone aquifer at this 
time. If soil quality data collected during the Phase II investigation indicate that soil 
impacts extend to the Silurian Dolomite aquifer (greater than 45 ft-bgs), then S-K will 
coordinate activities as necessary with I EPA. 

5.3 Monitoring Well Installation Procedures 

The monitoring wells will be designed and constructed in general accordance 
with specifications in the USEPA Technical Guidance Document (TEGD). Boreholes for 
the monitoring wells will be constructed using a hollow-stem auger drilling rig equipped 
with 10.5 inch O.D./6.25-inch l.D. (approximate) hollow-stem augers. Soil samples 
will be collected continuously with a split-spoon sampler during construction of the 
boreholes for well installation. The soil samples will be field screened for TOV and 
described by a qualified geologist for texture (per ASTM Method D-2488), moisture 
content, staining, and any other pertinent information. TOV measurements and 
physical soil characteristics will be recorded on borehole logs. 

Proposed well completion details are shown on Figure 5-2. The wells will be 
constructed with a 4-inch l.D. flush joint, threaded Schedule 40 PVC well casing and 
screen. A screen length of 15 feet is proposed for the new wells to facilitate sampling 
in the relatively low-permeability shallow water-bearing zone. The wells will be 
completed such that at least 70 percent of the well screen is below the water table at 
the time of completion. The annular space adjacent to the screen will be packed with 
appropriately-sized silica sand to a point at least 0.5 feet above the top of the well 
screen. 

The annular space above the sand filter pack will be sealed with bentonite 
pellets or chips. The sodium bentonite pellets or chips will be hydrated on lifts during 
emplacement to seal the annular space between the filter pack and ground surface. 
Due to the shallow nature of the proposed well design, no grout will be placed above 
the bentonite seal. 

Surface completion of the monitoring wells will include a flush-to-grade manhole 
or locking steel protective riser and concrete pad. Wells may be completed with a 
flush-to-grade manhole, if required by the facility or to facilitate vehicular traffic. A 
protective riser may be installed if a flush-to-grade completion is not required. An as-
constructed diagram and well completion data sheet will be prepared after completion 
of each well. 
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5.4 Monitoring Well Development 

Development will be conducted by surging and bailing until produced water is 
free of sediment to the extent practicable. Specific conductance, temperature, and pH 
readings will be measured following evacuation of each casing volume of development 
water. To the extent practicable, development will be considered complete when the 
water is relatively free of sediment/turbidity and indicates measurements have 
stabilized to within ±10 percent. 

The development water will be containerized and managed through the S-K 
waste processing system at the Dolton Recycle Center or other appropriate disposal 
facility. Well development information, including physical characteristics of the ground 
water, relative recovery rate, volume developed, date, development method, and 
disposal procedure will be documented on a standard schedule format. 

5.5 Monitorino Well Survevino 

A measuring point will be established and clearly marked at the top of the north 
side of each well casing. The elevation of the measuring point will be determined 
relative to mean sea level or other permanent datum and surveyed to an accuracy of 
±0.01 feet. The monitoring well locations and elevations of the water surface will be 
plotted on an accurate base map so that ground-water flow direction and gradient may 
be determined. 

5.6 Well Preparation and SamolinQ Freauencv 

A detailed description of the ground-water monitoring procedures is presented 
in Appendix C. S-K proposes to conduct two ground-water monitoring events ais part 
of this Phase ll/lll RFI. Samples will be initially collected for analysis following 
installation/development and an equilibration period that may be necessary to allow 
sufficient ground water to enter the wells for sampling. The second monitoring event 
will be conducted approximately six months after the first event. 

Both the new and existing shallow wells will be monitored for fluid levels and 
water quality. Water levels and hydrocarbon thickness (if present) will be measured 
prior to evacuating the well for sampling. Fluid levels will be measured to a precision 
of ±0.01 foot using an electronic oil/water interface probe. Any part of the fluid level 
measuring device which contacts the water will be decontaminated and rinsed with 
distilled/deionized water between wells. 

Three casing volumes will be evacuated from each well prior to collecting water 
samples if feasible, given the low permeability water-bearing zone. Specific 
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conductance, temperature, and pH measurements will be monitored during well 
purging to ensure that evacuation procedures produce representative water quality. 
Ground water will be evacuated from each well using a clean bailer and dedicated 
polypropylene rope. 

Prior to use, the bailers will be decontaminated to prevent cross-contamination 
between wells. The bailers will be thoroughly washed with a water/detergent solution 
and rinsed with distilled water after each use. The purge water will be containerized 
and disposed through the S-K waste processing system at the Dolton Recycle Center 
or other appropriate facility. 

5.7 Ground-Water Sample Collection and Handling 

A stainless steel or disposable bailer will be used to collect water samples in a 
manner which minimizes turbidity. The rope used to lower the bailer into each well will 
be dedicated to that well. The bailer will be cleaned after sample collection at each 
well. Cleaning procedures will consist of washing the bailer in a water/detergent 
solution and rinsing with distilled water. 

Water produced from the well will not be unnecessarily agitated during 
sampling. The water will be transferred directly from the bailer to the appropriate 
sample containers. Samples to be analyzed for dissolved metals will be transferred 
into a barrel filter (with a 0.45 //m filter) and then into the sample containers. 
Dissolved metals will be field-filtered with pressurized nitrogen. Clean sample 
containers with appropriate preservatives shall be provided by the laboratory. The 
containers and preservatives will be prepared in accordance with EPA (SW-846) guid
ance. 

Blind duplicate samples will be collected at a frequency of one per ten 
investigative samples and submitted to the laboratory for quality assurance, in 
accordance with the requirements of the Quality Assurance Plan (Part VII of the Phase 
I RFI Workplan, included in Appendix E). Additionally, one set of trip, field and 
equipment blanks will be submitted with the samples for quality assurance/quality 
control (QA/QC). Field blanks will be prepared by pouring distilled water (used for 
decontamination) directly from the product container into laboratory provided sample 
containers. Equipment blanks will be prepared in the same manner, except that the 
distilled water will first be transferred into the decontaminated bailer and barrel filter 
(for dissolved metals) and then into the sample containers. 

The trip blank will be prepared by the laboratory using reagent water. The trip 
blank will be carried in the cooler holding the VOC sampler containers throughout the 
field sampling activities and during transport to and from the laboratory. 

The sample containers will be labeled and immediately placed into opaque 
coolers, packed with ice. The samples will be delivered within 48 hours to S-K 
Environmental Laboratory, Elk Grove Village, Illinois, for chemical analysis. Chain-
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of-custody/sample-analysis-request forms will be completed and accompany the 
samples to the laboratory. 

5.8 Laboratory Analysis 

Each sample will be analyzed for those VOCs, SVOGs, and total and dissolved 
metals that had been detected in soils or ground water during the Phase 1 RFl. The 
target constituent list, including analytical methods, and reporting limits, is presented 
in Table 5-1. The laboratory will be instructed to meet the EQLs listed in SW-846 
(Revision 1) for each of the specified analytical methods and to follow the level of 
QA/QC effort established in the Quality Assurance Plan (Chapter Vll of the Phase 1 RFl 
Workplan, included as Appendix E). The EQLs and an evaluation of QA/QC data for 
all analyses will be presented in the Phase 11/111 RFl Report. 
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Table 5-1. Target Constituent List, RFI Phase III Ground-Water Release Assessment, Safety-Kleen Corp. 
Recycle Center, Dolton, Illinois. 

Constituent USEPA 
SW-846 
Method 

Reporting 
Limit 

(mg/L) 

Constituent USEPA 
SW-846 
Method 

Reporting 
Limit 

(mg/L) 

VOCs SVOCs 

Acetone 8240 0.1 Phenol 8270 0.004 

Benzene 8240 0.005 1,2-Dichlorobenzene 8270 0.009 

Bromomethane 8240 0.01 Naphthalene 8270 0.01 

Carbon disulfide 8240 0.1 2-Methylnaphthalene 8270 0.01 

Chlorobenzene 8240 0.005 2-Methylphenol 8270 0.008 

Chloroethane 8240 0.01 4-Methylphenol 8270 0.006 

Chloroform 8240 0.005 2,4-Dimethyl phenol 8270 0.01 

Chloromethane 8240 0.01 Phenanthrene 8270 0.005 

1,1-Dichloroethane 8240 0.005 Di-n-butyl phthalate 8270 0.01 

1,2-Dichloro0thane 8240 0.005 Fluoranthene 8270 0.004 

1,1-Dichloroethene 8240 0.005 bis(2-Ethylhexyl)phthalate 8270 0.006 

cis-1,2-Dichloroethene 8240 0.005 Diethyl phthalate 8270 0.01 

trans-1,2-DichlDroethene 8240 0.005 Pyrene 8270 0.003 

trans-1,3-Dichloropropene 8240 0.005 Butyl benzyl phthalate 8270 0.005 

1,2-Dichloropropane 8240 0.005 Chrysene 8270 0.005 

Ethylbenzene 8240 0.005 Benzo(k)fluoranthene 8270 0.008 

2-Hexanone 8240 0.05 

Methylene Chloride 8240 0.005 

2-Butanon8 8240 0.1 Metals (total and dissolved) 

4-Methyl-2-Pentanone 8240 0.05 Barium 6010 2.0 

Styrene 8240 0.005 Cadmium 7131 0.005 

Tetrachloroethene 8240 0.005 Lead 7421 0.0075 

Toluene 8240 0.005 Mercury 7471 0.002 

1,1,1 -T richloroethana 8240 0.005 

1,1,2-Trichloroethane 8240 0.005 

Trichloroethene 8240 0.005 

T richlorof luoromethane 8240 0.01 

1,1,2-Trichlorotrifluoroethane 8240 0.005 

Vinyl Acetate 8240 0.05 

Vinyl Chloride 8240 0.01 

Xylenes (total) 8240 0.005 
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State of Illinois 
ENVIRONMENTAL 

Mary A. Gade, Director 

217/524-3300 

August 17, 1995 

''Tf'^ "FM? 
0«pt. 

W»ono.# 

Fax* 
Fax* 

Safety-Kleen Corporation 
Attn: Mr. Gary Long, Manager-Remediation 
1000 North Randall Road 
Elgin, Illinois 60123 

Re: 0310690006 -- Cook Cotinty 
Safety-iG.een Envirosystems _4Dolton) 
IM3i9S06139l3 

• ' Received: . March 3, 1995 
Log No. B-120-CA-1 
RCRA - Permit 

EHS Dept - Remed iat?^ 
SArcTY-KLBEN CORP. 

Dear Mr. Long: 

This letter is in response to the Phase I RCRA Facility 
Investigation ("RFI") Report Cor the above-referenced facility 
which you submitted February 27, 1995. This report was prepared on 
your behalf by TriHydro Corporation and was submitted in accordance 
with Condition 2 of this Agency's August 30, 1994 RFI Phase I 
Workplan approval letter and the final RCRA permit issued to the 
above-referenced facility. The subject Phase I RFI report is 
hereby approved subject to the following conditions and 
modifications; 

1.. Based upon a review of the subject submittal, a Phase II 
investigation should be conducted at the following areas. 
"Areas" listed below have been created in order to group 

The 

together SWMUs which are in close physical proximity to each 
other. Any references to SWMUs in this letter is intended to 
refer to these Areas. Phase II of the RCRA corrective action 
process should concentrate on the Areas as a whole and not on 
individual units: 

a. Southern Area; This area includes former Tank Farm D, the 
Former Southeast Tank Farm, Truck Station Nos- 3 and 10, euid 
the former UST. 

b. Central A^^ea: This area includes Truck Station Nos. 4 and 9, 
and Tankfarm Nos. 3, 4, 5, and 6. 

c. Northwestern Area: This area includes the North Warehouse Pad 
and Truck Station Nos. 5 and 6. 

d. East Field: This area includes the East Field and Tank Farm 
No. 2. 

e. Barker Chemical Property 

f. Rexnord/Precision Aire Property 

g. Agri-Chain Area 
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2. It is understood that reports as summarized in the 
Agency's March 9, 1994 letter for the Former Rexnord/Precision 
Aire Property and the Agri-Chain area SWMUs present at the 
stibject facility will be submitted to the Agency for review and 
approval by no later than December 31, 1997. 

3. Due to the unique nature of the Barker Chemical Property area 
relative to the other SWMUs at this facility, further corrective 
action activities at this SWMU should be carried out separately 
from such activities at the other SWMUs of concern at this 
facility. Therefore, a separate workplan for this SWMU for 
further corrective action activities at this SWMU should be 
submitted to the Agency by November 15, 1995. This workplan 
should contain a general descriptioh of the corrective action 
activities which Safety-Kleen would propose to carry, out at this 
SWMU. A thorough description of the initial investigation 
efforts and/or interim measures to be carried out must also be 
provided in this workplan. This workplan should be developed in 

, general accordance with the final RCRA permit issued to the 
subject facility and lEPA/USEPA guidance regarding RCRA 
corrective action. 

4. While the Agency agrees with the last paragraph on Page 6-^11 of 
the subject submittal which was concerned with the idea that the 
phenol and phthalates detected throughout the site are not 
related to any past or present releases, the Agency is still 
unable to explain their presence in numerous soil samples. The 
possibility of larger values at an even greater depth needs to 
be evaluated. Therefore, the Agency is requesting that three 
additional borings be conducted as part of the Phase II 
investigation at depths sufficient enough to demonstrate 
conclusively that the levels of phenols and phthalates are 
decreasing with depth. If this is demonstrated, then no further 
action will be required for the levels of phenols and phthalates 
currently found on site. 

5. The next step in the general RCRA corrective action process for 
the subject facility is the development of a Phase II RFI 
Workplan for further investigation at the Areas (SWMUs) 
identified in Condition l.a through l.d above. Phase II of the 
RFI should focus on determining the rate and extent of migration 
of hazardous waste or hazardous constituents and the 
concentration of the hazardous waste or hazardous constituents 
in the soil at each SWMU of concern. This Phase II Workplan 
should be sxibmitted to the Agency by October 15, 199S and should 
be developed in accordance with this letter, and Section IV and 
Attachment F of the September 29, 1993 final RCRA permit issued 
to the above-referenced facility (B-120). 

a. Safety-Kleen may propose to conduct certain Phase III 
activities (investigation for possible groundwater 
contamination) in conjunction with Phase II activities in 
order to avoid duplication of effort and to shorten the 
amount of time necessary for the corrective action process. 
Development of any portions of this Phase II workplan which 
deal with a groundwater investigation (Phase III 
investigation) should be carried out in accordance with 
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Attachment F of the final RCRA permit issued to the subject 
facility. 

h. The Agency understands that certain activitiee to be proposed 
by SafetY-Kleen as part of the Phase II Investigation may 
include investigations near the SMMUs referenced in Condition 
2 above. 

Should you have any queatious regarding this matter, please contact 
Michael A. Heaton at 217/524-3312. 

.«!incA-raly, 

Fdwin C, RaVowski, P.E. 
Mamager, Permit Section 
Rureaii of Land 

FCRimah 
•ifcH 

CO: DSEPA Eegi on V -- George Hamper 
Jack G. Bedessem, P.E. -- TriHydro CoiporaLioa (Laramie, WY) 

** lUIHL HHbt.kJkJ'J 
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CHAPTER III-l 

INTRODUCTION 

Safety-Kleen Corp. (S-K) owns and operates a recycling 
facility (SIC 2851) in Dolton, Illinois. S-K has owned and 
operated the facility since March 1987. The Dolton Recycle 
Center occupies a 30-acre site in an industrialized area about 
20 miles south of downtown Chicago, Illinois (Figure III-1-1). 
The address of the facility is:' 

Safety-Kleen Corp. 
633 East 138th Street 
Dolton, IL 60419 

The Dolton Recycle Center is a reclamation and recycling 
facility that accepts organic chemicals and solvent wastes 
from S-K service centers and other S-K recycle centers, and 
from industrial and commercial facilities. Spent materials 
brought to the facility are regenerated into product or blend
ed for use as a fuel in cement kilns. Principal wastes 
managed at the facility are paint waste, lacquer thinner, 
mineral spirits, and waste oil. 

RFI Objective 

The Dolton Recycle Center is permitted to store and treat 
RCRA hazardous wastes (ILD980613913). As a condition of the 
RCRA permit, the Illinois Environmental Protection Agency 
(lEPA) requires S-K to conduct a RCRA Facility Investigation 
(RFI). The purpose of the RFI is to determine the nature and 
extent of releases of hazardous wastes and hazardous constitu
ents from certain solid waste management units (SWMUs) and 
areas of concern (AOC) at the facility. The locations of the 
SWMUs and AOCs under investigation are shown on Figure III-l-
2. 

In order to achieve the RFI objective, Illinois Environ
mental Protection Agency (lEPA) designed a three-phase process 
and incorporated it into the Part B Permit: 

• Phase I - Release Assessment - Phase I is designed 
to provide information on the characteristics and 
integrity of each SWMU and to determine if a SWMU 
has released, is currently releasing, or has the 
potential to release hazardous waste and/or hazard
ous constituents to the soil or air. 

III-l-l 
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Phase II - Extent of Release Assessment - Phase II 
is designed to define the extent of releases (if 
any) to soil from the subject SWMUs. 

Phase III - Ground-Water Release Assessment - Phase 
III is designed to define the extent of releases to 
the ground water (if any) from SWMUs identified in 
Phase I or II to have potentially released hazard
ous waste or hazardous constituents to the ground 
water. 

RFI Phase I Workolan Organization 

The Phase I investigation will be conducted in accordance 
with this Phase I Release Assessment Workplan. The content of 
the Workplan follows the lEPA guidance in Attachment F of the 
Part B Permit, entitled "Required Scope of Work for a RCRA 
Facility Investigation." Therefore, the Dolton Phase I 
release assessment is designed to be consistent with Phase I 
release assessments at other facilities in Illinois. The 
Workplan contains the following parts: 

• General Facility Information (Part I), which pres
ents general information about present facility 
operations, previous facility operations, SWMU 
descriptions, and regional information. 

• Nature and Extent of Impacts (Part II), which 
describes previous information on soils and ground 
water and information on potential migration path
ways. 

• Project Management Plan (Part III), which presents 
the objectives of Phase I and the project organi
zation necessary to achieve the objectives. 

• Sampling and Analysis Plan (Part IV) , which des
cribes the procedures to determine the presence or 
absence of a release of hazardous waste or hazard
ous constituents from SWMUs to soil or air. S-K 
has voluntarily expanded Phase I to include some 
ground-water assessment. 

• Health and Safety Plan (Part V) , which describes 
the procedures to protect the health and safety of 
those conducting field activities during Phase I. 

• Data Management Plan (Part VI), which describes the 
techniques to document and track Phase I informa
tion, data, and conclusions. 
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Quality Assurance/Quality Control Plan (Part VII), 
which details the procedures to ensure that infor
mation, data, and resulting conclusions are techni
cally sound and properly documented. 
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CHAPTER III-2 

PHASE I TECHNICAL APPROACH 

The Phase I technical approach has been designed to 
achieve the Phase I objective and to be consistent with the 
lEPA guidance in Attachment F of the Part B Permit for the 
Dolton Recycle Center. The technical approach accommodates 
the physical and chemical conditions present at the facility, 
which are detailed in Parts I and II of this Workplan. 

Phase I Scope 

Sampling and analysis will be conducted according to the 
time schedule presented on Figure III-2-1. In order to 
achieve the Phase I objectives, the specific goals of the SAP 
are to: 

Collect soil samples from those accessible loca
tions and depths which are most likely to permit 
identification and proper characterization of a 
SWMU-related release of hazardous wastes or haz
ardous constituents, if a release has occurred. 

Analyze the soil samples for the SWMU-related 
hazardous constituents which permit the identifica
tion, characterization, and hazard evaluation of a 
release. 

Implement sampling and analysis procedures which 
promote the quality assurance goals of complete
ness, representativeness, comparability, accuracy, 
and precision. 

The soils data will also be used to determine the potential 
for a release to air, as described in the Data Management Plan 
(Part VI of the Workplan). 

Although not required for Phase I by the Part B Permit, 
Safety-Kleen Corp. (S-K) intends to conduct voluntary ground
water assessment during Phase I to identify and characterize 
ground-water quality impacts and further evaluate ground-water 
flow directions in the shallow perched zone. This information 
will be used to design appropriate activities during subse
quent phases of the RCRA Facility Investigation (RFI). 

III-2-1 
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Sampling Locations 

Sampling locations have been selected to provide an 
evaluation of worst-case conditions caused by a release or 
potential release of hazardous wastes or hazardous constitu
ents. Sampling will take place in areas of known releases, in 
areas where previous field screening data indicate releases 
have occurred, and in areas where experience from similar 
sites indicates releases are most likely to occur. 

Background Locations 

The background sampling locations are shown on Figure 
III-2-2. The four background locations have been selected to 
satisfy the following criteria: 

1. Located on Dolton facility property to minimize 
uncertainties about prior uses in the background 
areas. 

2. Located at least 50 feet from any SWMUs listed in 
the Part B Permit as modified by lEPA and S-K. 

3. Located at least 50 feet from any current or past 
industrial activity, based on review of aerial 
photos. 

4. Spatial distribution across facility. 

5. Same soil textures as encountered in SWMU soil 
samples (because natural inorganic constituent 
concentrations are a function in part of soil 
texture). 

Background locations will be sampled first to minimize the 
potential for cross-contamination. If the onsite geologist 
determines that background soil samples are of a different 
soil texture than SWMU soil samples, he/she will collect 
samples from other background locations in order to satisfy 
the five background selection criteria listed above. 

SWMU Locations 

Twenty-three locations south of 138th Street will be 
sampled to identify and characterize releases to soils and 
shallow perched ground water. Criteria used to select 
sampling locations are: 

1. Within or adjacent to SWMUs. For areas with sec
ondary containment (truck stations and West Tank 
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Farm), sampling is planned next to the containment, 
because of access problems at several locations and 
concerns about damaging containment integrity at 
all locations. 

2. In areas of known impact, based on previous soil 
data (Figure II-2-8) and ground-water data (Figure 
II-3-6) . 

3. In areas of suspected impact, based on information 
presented in Part II. 

4. Areas where releases are more likely, which include 
valve locations where wastes are transferred be
tween tank and tanker. 

The 23 SWMU sampling locations south of 138th Street are shown 
on Figure III-2-2 along with much of the rationale used for 
selecting the locations. 

Three locations will be investigated in the apparently 
disturbed part of the Barker Chemical No. 2 Area north of 
138th Street to determine whether a SWMU is or was present on 
S-K property. Sampling locations are shown on Figure III-2-3. 
Two locations will be within the possible area of disturbance 
on an April 1980 aerial photo and along the eastern boundary 
of S-K property. The third location will be outside the 
apparent area of disturbance on the April 1980 aerial photo. 
The purpose for sampling this location will be to define 
native soil conditions in order to determine whether the other 
two locations are sited in backfill (possibly indicative of a 
SWMU) or native soil conditions. If there is a SWMU in the 
Barker Chemical No. 2 Area, sample collection and chemical 
analysis will be conducted. 

Soil Sampling Depths 

In the Barker Chemical No. 2 Area, soil samples will be 
collected at 5-foot intervals from ground surface to 20 feet 
below ground surface. The onsite geologist will evaluate soil 
texture and field-screen the samples according to the proce
dures in Chapter IV-2. Based on this information, the 
geologist will determine if the SWMU is on S-K property, and 
subject to the soil sampling procedures described below. If 
no SWMU is present on S-K property (Barker Chemical No. 2 
Area), no soil sample collection and laboratory analysis will 
be performed in this area. 

Soil sampling will occur during the Phase I Release 
Assessment to identify and characterize releases from Dolton 
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facility SWMUs. In addition, soil sampling and analysis will 
be conducted to define the vertical extent of soil impacts. 

Soil samples will be collected at about 2 feet and 20 
feet below ground surface for chemical analysis. Data from 
the shallow depth will be used to identify soil impacts, and 
data from the greater depth will be used to define extent. 
The deep sample at each location will be field screened, and 
a deeper sample will be collected if necessary to define the 
vertical extent of impacts. 

During the sampling program, the onsite geologist will 
evaluate the range of soil textures from the background 
locations to ensure that they match the range of soil textures 
encountered in soil samples underlying the SWMUs. If they do 
not match, additional background intervals and/or locations 
may be sampled to ensure a match. 

Ground-Water Sampling Depths 

A ground-water level will be measured and a water sample 
collected at all background and SWMU locations south of 138th 
Street where ground water is present in the perched zone 
(historically 1 to 5 feet below ground surface). Ground-water 
samples will be collected from the perched zone at approxi
mately 5 to 10 feet below ground surface. In the Barker 
Chemical No. 2 Area north of 138th, ground-water levels will 
be measured and water samples collected only if perched ground 
water is present and if the SWMU is determined to be on S-K 
property. 

Laboratorv Analvsis 

Samples will be submitted to S-K Environmental Laboratory 
for chemical analysis. The laboratory is located in Elk Grove 
Village, Illinois. The samples to be analyzed are shown in 
Table III-2-1. The samples will be analyzed for the 107 
constituents described in Table III-2-2. 
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Table III-2-1. Sampling and Analysis Matrix, RFI Phase I Workplan, Dolton Recycle Center. 

Investigative Samples Field Quality Control Samples 

Sample Matrix Field Parameters Lab Parameters Type 
No. of 
Sites 

No. per 
Site Total Trip Blanks 

Equipment 
Blanks 

Field 
Duplicates 

Soil Physical Descriptions 
Total Organic Vapors BG 

SWMU 
4 

23-25 
2 
2 

8 
46-50 

0 0 5 

Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Total 

BG 
SWMU 

4 
23-25 

2 
2 

8 
46-50 

0 0 5 

Ground Water Water Levels BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

0 0 3 

Physical Descriptions 
Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Dissolved 

BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

3 3 3 

H 
H 
H 
I 

I 
00 

Rotes: 

1. The number of sites depends on whether a SWMU exists in the Barker Chemical No. 2 Area on S-K property, and thus is subject to this investigation. 

2. Laboratory control samples are described in Appendix VII-A. 

3. BG means background. SUMU means solid waste management unit. 



Table 111-2-2. Constituent List, RFI Phase I Release Assessment, Dolton Recycle Center. 

Constituent Method Method Detection Limit 
(from SW-846) (mg/kg) 

Inoraanics 

Arsenic 7060 1.25 
Barium 6010 2.0 
Cadmi urn 6010 2.0 
Chromium 6010 4.0 
Lead 6010 11.0 
Mercury 7471 0.04 
Selenium 7740 0.9 
SiIver 6010 3.0 

Oroanics* 

Volatile Organic Compounds (37) 8240 0.005-0.100 
Semi-Volatile Organic Compounds (62) 8270 0.33-3.3 

* A complete list of organic compounds and method detection limits for individual compounds are 
presented in Appendix IV-C. 
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CHAPTER III-3 

PHASE I REPORTING 

Phase I includes a single, extensive soil and ground
water sampling and analysis event. A report oh this event, 
including all field observations, laboratory data, and quality 
assurance evaluations, will be submitted to the Illinois 
Environmental Protection Agency (lEPA) within 90 days of 
receipt of the complete set of soil quality data. The Phase 
I Report will provide a summary of the Phase I investigation, 
problems and responses, staffing changes, and a schedule of 
upcoming activities. The report will include conclusions on 
whether a release of hazardous wastes and/or hazardous 
constituents has occurred to soils, ground water, or air, and 
whether the release has the potential to impact ground water 
in the dolomite aquifer. 

Quarterly progress reports will be submitted to update 
lEPA on the progress of Phase I activities. Information 
included in the reports will be percentage of the. project 
completed, activities completed during the reporting period, 
changes in the implementation of the Workplan, problems 
encountered during the reporting period, proposed corrections 
to these problems, projected work for the next reporting 
period, and any other pertinent information. 
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CHAPTER III-4 

MANAGEMENT ORGANIZATION 

Figure III-4-1 presents the proposed project management 
structure for the implementation of the RFI. The project will 
be directed by Mr. Scott Davies, Senior Project Manager -
Remediation for Safety-Kleen Corp. (S-K). Mr. Davies has 8 
years of experience in the environmental field and is respon
sible for cleanups and closures of S-K recycle centers 
throughout the United States and Puerto Rico. 

Mr. Davies will be assisted by John Valerius, the 
Facility Manager at the Dolton Recycle Center. Mr. Valerius 
has more than 15 years of experience in waste management. 

The lEPA Project Coordinator (Eric Minder) will ensure 
that the RFI project is conducted in accordance with the RCRA 
regulations and in general accordance with RFI guidance 
documents. The lEPA Project Coordinator will modify the RFI 
Workplan as needed, make site visits, and critically review 
the final report to ensure that the quality assurance objec
tives have been achieved. 

The lEPA Project Coordinator and the S-K Project Director 
may conduct audits of field and laboratory activities. 

S-K has developed an experienced project team in order to 
promote quality assurance during the RFI process. All team 
members have worked together on RFIs at other petroleum-
impacted sites. The principal team members are: 

• TriHvdro Corporation will function as the prime 
contractor. TriHydro will be responsible for the 
proper implementation of the Phase I Workplan, 
collecting soil samples and submitting them to the 
laboratory, auditing laboratory performance, and 
preparation of the RFI report. In addition to 
working with S-K at the Dolton site, TriHydro is 
conducting assessment and/or remediation projects 
at 40 other S-K sites throughout the central and 
western United States. A summary of TriHydro 
qualifications and resumes of personnel to be 
involved in the project are included in Appendix 
III-A. 

• GEO CorDoration will perform the drilling services. 
As described in Appendix III-B, GEO Corporation has 
the specialized equipment to enter and drill in 
tight locations and has experience in drilling at 
petroleum-contaminated sites. 
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S-K Environmental Laboratory will perform all labo
ratory analytical services. S-K Environmental 
Laboratory is performing the analytical services on 
many of S-K's monitoring, assessment, and remedi
ation projects in the region. S-K Environmental 
Laboratory qualifications are summarized in Appen
dix III-C. 

TriHvdro Corporation 

John Ahern, President of TriHydro Corporation, will be 
TriHydro's project manager for the RFI Phase I project. Mr. 
Ahern has 20 years of experience in assessment and remediation 
at petroleum-impacted sites. He has served as project manager 
and/or QA/QC officer on 25 Safety-Kleen projects over the 
previous two years. Mr. Ahern is located at the TriHydro 
Corporation office in Laramie, Wyoming, and will provide all 
onsite project personnel from this office. 

Activities to be performed by the Project Manager during 
the RFI include: 

Select, coordinate, and schedule staff for the work 
assignments. 

Control budgets and schedules. 

Prepare bimonthly progress reports. 

Monitor the subcontractor. 

Implement quality assurance measures and any cor
rective action requirements. 

Attend review meetings. 

Perform final data assessment. 

Supervise the preparation of the RFI report and 
provide technical peer review. 

Under the direct supervision of the project manager is 
the QA/QC officer and the site manager. Mr. John Schneider 
will serve as the project QA/QC officer. The activities 
presented below will be completed by the project QA/QC 
officer: 

• Audit field memoranda prepared by field personnel 
to assure that the procedures for sample collection 
and sample custody are strictly adhered to. 
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• Review laboratory reports to assure that adequate 
QA/QC procedures are imposed on the laboratory 
analytical results. 

• Interface with lEPA's QA Officer and Project Man
ager, when necessary. 

• Organize the final evidence file, and turn over the 
custody of this evidence file to S-K's Project 
Manager at the end of the project. 

Mr. Tom Nissen will serve as the project's site manager. 
Mr. Nissen has six years of experience directing field 
activities for environmental assessment and remediation at 
RCRA facilities. Mr. Nissen will be responsible for all 
onsite activities including scheduling, direction of the 
subcontractors, and maintaining the sampling procedures in 
accordance with the Quality Assurance Project Plan (Part VII) 
and the Sampling and Analysis Plan (Part IV). 

GEO Corporation 

GEO Corporation will conduct the soil and ground-water 
sample collection required during the RCRA Facility 
Investigation. GEO Corporation has custom-designed equipment 
for field sampling and can match the field sampling equipment 
to the particular task, type of sample needed, and site 
conditions. During the Phase I investigation, a Scorpion 
Series ATV Hydraulic Probing Rig will most likely be used to 
allow access to the tighter areas. A detailed explanation of 
soil and ground-water sample collection is described in the 
Sampling and Analysis Plan (Part IV). 

S-K Environmental Laboratorv 

S-K Environmental Laboratory will conduct the laboratory 
services required during the RCRA Facility Investigation. The 
laboratory organization structure and internal responsibili
ties are described in detail in Appendix III-C. 
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CHAPTER III-5 

COST ESTIMATE 

The cost estimate for implementation of Phase I is 
presented in Table III-5-1. The estimate is organized per the 
field activities in the Sampling and Analysis Plan(Part IV) 
and reporting activities in the Project Management Plan (Part 
III) . Safety-Kleen Corp. (S-K) has adequate resources to 
complete the Phase I release assessment. 

S-K will submit financial assurance for completion of the 
Phase I release assessment in accordance with Paragraph IV.D.2 
of the Part B Permit (Financial Assurance for Corrective 
Action). The documentation for financial assurance will be 
submitted by S-K within 60 days of approval of this Phase I 
Release Assessment Workplan by the Illinois Environmental 
Protection Agency. 

III-5-1 



Table 111-5-1. Cost Estimate Worksheet, RFl Phase I Release Assessment, Safety-Kleen Corp. Recycle 
Center, Dolton, Illinois. 

Phase/Act i vi ty Cost 

I. Phase I Investigation 

Activity 1.1 - Pre-Field Activities $500 

Activity 1.2 - Sample Collection/Decontamination 19,500 

Activity 1.3 - Field Documentation/Chain-of-Custody Control 500 

Activity 1.4 - Post-Field Activities 300 

Activity 1.5 - Laboratory Analysis ($645/soil sample) 40.600 

$61,400 

II. Reporting 

Activity 11.1 - QA/QC analysis per QAPjP $1,900 

Activity 11.2 - Prepare Phase I Report 2,700 

Activity 11.3 - Prepare 2 quarterly progress reports 1,000 

Activity II.4 - Compile data package and ship to facility 800 

$6,400 

Cost Estimate Worksheet Sumnarv 

1) Phase I Investigation $61,400 

2) Reporting 6.400 

$67,800 

Note: S-K is conducting ground-water activities voluntarily under Phase I, and thus costs for ground
water sampling, analysis, and reporting are not included. 
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APPENDIX III-A 

TRIHYDRO QUALIFICATIONS 



Sumnary of Current TriHydro Clients 

Client/Sites Starting 
Date 

Principal Services 

Wyoming Department of Environmental 
Quality 

- Mountain View 

- Laramie (Foster's Sinclair) 

- Greybull 

1988 Contaminant source identification 

1990 Vapor and ground-water quality assessment, 
design and construction of trench to intercept 
vapors and hydrocarbon product 

1992 Emergency response, design, and installation of 
residential vapor controls 

Texaco Refining and Marketing, Inc. 

- Los Angeles Refinery 1985 
(California) 

- El Dorado Refinery (Kansas) 1987 

- Lockport Refinery (Illinois) 1985 

- Bakersfield Refinery (California) 1992 

Hydrocarbon recovery, soil remediation, 
environmental assessment, regulatory reporting, 
ground-water monitoring 

Hydrocarbon recovery, environmental assessment, 
air monitoring, vapor control, regulatory 
reporting 

Environmental assessment, regulatory reporting, 
NPDES evaluation, RCRA 

Soil and ground-water quality remediation, 
environmental assessment 

Golden West Refining Company 

- California Refinery 1985 

Safety-Kleen Corp. 

- 40 sites (principally Midwest) 1988 

Sinclair Oil Corporation 

- Sinclair Refinery (Wyoming) 1985 

- Boise, Burley Terminals (Idaho) 1991 

Hydrocarbon recovery, environmental assessment, 
regulatory reporting, expert witness testimony, 
ground-water monitoring 

RCRA closures, LIST environmental assessments, 
regulatory reporting, soil remediation, 
ground-water remediation, RFIs 

Environmental assessment, ground-water 
monitoring, RCRA and State permitting, RFI, 
regulatory reporting 

Environmental assessment 

Miscellaneous Clients 

- Banner Associates 
(Wyoming) 

- Church and Dwight (Wyoming) 

- D&B Services (Wyoming) 

- Enron (Colorado) 

- First Interstate Bank 

1991 Municipal ground-water development 

1991 Landfill permit, spill control plan at trona 
site 

1992 Environmental assessment at oil field 

1991 UST environmental assessment 

1992 Environmental audits 



Sumiary of Current TriHydro Clients (continued) 

Client/Sites Starting 
Date 

Principal Services 

Forsgren Associates (Wyoming) 1990 

Frontier Refining (Wyoming) 1991 

Hotly Sugar Corporation (Wyoming, 1987 
California, Montana) 

Indian Refining Company 1985 
(Illinois) 

Koch Materials (Colorado, Kansas) 1991 

Marathon Oil (Nebraska) 1992 

Shell Pipe Line Corp. (Wyoming) 1991 

Texaco Inc. (California) 1990 

Wheatland (Wyoming) 1987 

Wyoming Territorial Prison 1991 

Municipal ground-water development 

Ground-water monitoring, RFI at petroleum 
refinery 

Ground-water assessment and monitoring, 
landfill permit 

RCRA closures, environmental assessments, waste 
management plans at petroleum refinery 

Site assessments at asphalt plants 

Ground-water monitoring at oil/gas production 
site 

Assessment and remediation of crude oil spill 

Expert witness testimony for tank farm 

Landfill permit and ground-water monitoring 

Ground-water monitoring 



APPENDIX III-B 

GEO CORPORATION QUALIFICATIONS 
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CORPORATION 

CORPORATE 
OFFICES 

ROCKY MOUNTAIN REGION 
400 Corporate Circle , Suite F 
Golden, Colorado 80401 
303-279-4655 
1-800-872-6662 

REGIONAL OFFICES 

SOUTHWEST REGION 
Houston, Texas 
713-6682-6996 
PAX # 713-682-6982 

GREAT LAKES REGION 
Detroit, Michigan 
313-344-2110 
313-344-1117 

WESTERN REGION 
Salt Lake City, Utah 
801-566-4590 

SOUTHEAST REGION 
Atlanta, Georgia 
404-425-2828 
FAX # 404-425-4686 

CENTRAL REGION 
St. Loius, Missouri 
314-890-0038 

DISTRICT OFFICES 

SOUTHWEST DISTRICT OFFICE 
Baton Rouge, LA 

SOUTHEAST DISTRICT OFFICE 
Charlotte, NC 

PROPOSED EXPANSION OFFICES: 

SOUTHEAST DISTRICT OFFICE 
Orlando, Florida 

GREAT LAKES DISTRICT OFPPICE 
Chicago, Illinois 
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Field Sampling Equipment 

GEO Environmental has custom designed its equipment for field samplii^^ 
and analysis. GEO matches field sampling equipment to the heeds of 
the client, the type of sample taken, and the terrain on the job site. 
The following is a list of the kind of equipment available. 

Scorpion Series-ATV Hydraulic Probing Rig 

* Weight: 1200 lbs 
* Height: 8 feet 
* Len^h: 89 inches 
* Width: 43 inches 

Sampling Caoabilitv 

* Soil vapor to 30 feet. 
* Soil sampling continuous or interval to 30 feet. 
* Groundwater sampling - real-time/temporary monitoring to 30 ft. 
* Expendable Aquifer Sampling Implant: 

EASI system/10-30 per day 
* GEOpunch real-time bailed water samples to 30 feet 
* 1", 3/4", 1/2" factory-slotted PVCA set to 30 feet 
* Soil vapor samplinq by passive and (dynamic methods 
* Soil vapor monitoring by temporary or permanent techniques 

Viper Series - 1 Ton 4X4 hydraulic probing rig 

* Vehicle: rig is mounted on 1 ton 4x4 Ford F-350 pickup bed 
* Engine: v-8, 460 
* Hast height: 9 feet 

Sampling Caoabilitv 

* Soil vapor to 60 feet. 
* Soil sampling continuous or interval to 60 feet. 
* Groundwater sampling - real-time/temporairy monitoring to 30 ft, 
* Expendable Aquifer Sampling Implant: 

EASI system/10-30 per day 
* GEOpunch real-time ground-water samples using bailer. 
* 1", 3/4", 1/2" factory-slotted PVC 
* Soil vapor sampling by passive and dynamic methods 
* Soil vapor monitoring by temporary or permanent techniques 

Steam Cleaner 

* For decontaminating probe rods and samplers 
* Hotsy/Landa models 
* Hot (up to 200' F) and cold rinse capable 
* 2500 psi washing pressure 
* 200 gallon water tank 
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4.0 ORGANIZATION AND RESPONSIBILITY 

It is the objective of Safety-Kleen Corp. to provide an organizational structure that can enhance the 
attainment of Corporate goals. Quality services, cost competitiveness, client satis&ction, employee 
gratification and profitable operations are primary Safety-Kleen goals. 

4,1 DESCRIPTION OF LABORATORY PERSONNEL RESPONSlBILniES 

Safety-Kleen's Environmental Laboratory, located in Elk Grove Village, Illinois, is a full-service 
environmental analytical laboratory. A total staff of 26 people, consisting of laboratory personnel 
and/or support personnel managed by Mr. Mark A Hartwig provide environmental services to industrial 
and intern^ clients. The Environmental Laboratory has state certificatioiis for the analysis of soils, 
waste water and/or drinking water in Connecticut, California, Illinois, Kansas, New York and 
Wisconsin. Also, all those states that recognize any of the previous mentioned states in reciproci^. 
We are accredited by the American Association for Laboratory Accreditation (A2LA). This enables the 
Environmental Laboratory to conduct analyses for internal and client projects throughout much of the 
country. 

4.1.1 PROJECT MANAGEMENT 

Safety-Kleen's Environmental Laboratory uses a system of lab managers and project managers to plan, 
coordinate, execute and monitor project activities. Efficient and effective project management is of 
prime importance to the successful execution of project establishing and m^taining credibility and 
lasting value. Project management at Safety-Kleen is the coordinated and cooperative effort of a team, 
in which each member actively panicipates in successful project planning and executioiL Project 
Managers are involved from the start in planning the project and time tables. When the client proposal 
is acc^ted by the client, the lab project manager will schedule with the dieht the arrangements for 
supplying sample containers and a schedule for sampling. 

When samples are recdved at Safety-Kleen's Environmental Laboratory, the sample custodian will 
verify that all sample container seals are intact, and if so, will sign the chain-of-custody statement 
accordingly. In the event that it appears chain-of-custody has been broken, the sample custodian will 
immediately bring it to the attention of the Project Manager who will in turn contact the client for 
consultation and resolution. Written documentation of the event will be furnished. 

The sample custodian will also verify information on the sample labels is the same as that appearing on 
the chain-of-custody. Any inconsistencies will also be brought to the attention of the Project Manager 
for immediate resolution with the client. The resolution will be documented in a memorandum to the 
project file and a copy provided to the client. After log-in, the samples are stored at 4®C in storage 
refiigerators until analysis. 
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The sample identification information and analyses requested are then logged into the laboratoiy 
computer and entered onto the laboratory backlog. The laboratory backlog serves as a guide to the 
Laboratoiy Manager, Group Leaders and Project Managers to identify the status of all samples in the 
laboratory, and is used to ensure that project deliverable requirements are met. The backlog contains 
the laboratory sample work order number, client name, number of samples received by matrix, number 
of samples to be analyzed for each requested parameter, due date, type of QC and report requested. 

Backlogs are updated daily and reviewed by the Environmental Laboratory Project Manager and group 
leaders. The responsibility of the Project Manager is to monitor the status of samples using the backlog 
report, daily sutus meetings and through status updates from the Laboratory Mariager. Use of the 
bacldog allows the Project Manager to track the progress of samples through the various steps of the 
analytical process and assure timely completion of each task. If for any reason the backlog indicates 
that sample analyses are not completed within seven days of the due date, the Project Manager will 
work with the Laboratoiy Manager and Group Leaders to reassess laboratory priorities to enable timely 
deliveiy of the analytical report The laboratory manager and group leaders have a commitment to 
maintain project schedules with a goal of 100% on-time delivery of quality data packages. If at any 
time, a dday in the required project turnaround time is anticipated, the Project Manager will 
immediately contact the client and inform them of the nature of the problem, the corrective action taken 
and a revised delivery date for the analytical data report. 

A flexible capacity helps the laboratories meet project commitments. The Environmental Laboratory 
operates two shifts, S days per week in many of the service areas. The shifts are 8 hours shifts. 
Capacity is expanded by using autosamplers on many of the instruments. As demand for specific 
andytical requirements grows, the Environmental Laboratory has added equipment and full time staff as 
analytical backlog is identified. 

4.1.3 KEY PERSONNEL 

The Environmental Laboratory provides ongoing training to maintain the quality of its personnel. The 
highly trained staff of experienced professional chemists and technicians is the key element in the lab's 
credibility as a provider of quality environmental testing service. A strong base of experience, organized 
and managed eflfectively, results in a value added service product appreciated by our clients. The 
accompanying Skills Matrix of Key Personnel summarizes the education and experience of the 
laboratory persoimel. The Laboratoiy personnel assigned to this project have an excellent record of 
satisfying project requirements. The Group Leaders provide guidance and direction enabling their staff 
to routinely provide quality test results. 

Table 4-1 provides the skills matrix of key laboratory personnel. 
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Table 4 - I 

Skills Matrix of Key Personnel 
SAFETY-KLEEN CORP. 

February 14, 1994 

DECREE 

VRS 
LAB 
EXP 

PROJ 
MNCT 

QA 
fQ 
C 

DATA 
MNCT 

CLP 
EXP 

S\V846 
EXP 

EPA 
600 
EXP 

DOD 
EXP 

A.F. 
IRP 
EXP 

INDST 
HYG 
EXP 

Laboratot^ Manager 
Mailc Hartwig BS Chem 20 X X X X X X 

VP Technical 
James Breece Ph.D. Chem 31 X 

X 
X X 

OA/Or Manager 
Dave Reese BS Chem 15 X 

X 
X X X X X 

Inorganic Group Leader 11 X X X 
Rita Shah BS Chem 11 X 

X 
X X 

Organic Group Leader 
Rick Cook MS Chem 14 X 

X 
X X X X X 

Matt Schweik ^ BS Economics 

Chemist 
Pravin Pate/ MS Chem 11 

X 
X 

Chemist 
AtuI Shah BS Chem 23 X X X X 

Chemist 
Mark Scheuer MS Chem 8 X X 



RESUME 

Atul Shah 
GC/MS Chemist 

TCLP/Environmental Laboratory 

EDUCATION: 

Bombay University 
Bombay, India 
B.S. Major - Chemistry 

Minor - Botany 

PROFESSIONAL AFFILIATIONS: 

American Chemical Society 

EMPLOYMENT HISTORY: 
June 1991 - Present 

Safety-Kleen Corp. 
P.O. Box 92050 
Elk Grove Village, IL 60009-2050 

Position: GC/MS Chemist 

Responsibilities: 
1. Scheduling work for TCLP/VOA analysis. 
2. Preventive maintenance on GC/MS, Tekmar & Data 

System. 
3. Data Review/reporting. 
4. Training to new operator/technicians. 
5. PE/QC samples - data reporting. 
6. Purchasing routine/new items. 
7. Communicating to lab manager/group leader. 
8. Learning new system/software (target). 

March 1990 - May 1991 
I.E.A. Illinois Inc. 
Schaumburg, IL 60195 

Responsibilities: 
1. TCLP/VOCs analysis by using: 

a. EPA methods 8240/524.2/624 
b. H.P. GC/MSD with RTE-A System 
c. Tekmar's LSC 2000 and ALS 2016 

2. Also familiar with BASE-NEUTRAL/ACID analysis by 
GC/MS. 

1989 - March 1990 

Responsibilities: 
1. Working with Finnigan ITD 700 using EPA 524.2 

method. 
2. As a back-up Operator for INCOS 50. 
3. Familiar with FORMASTER and HPs MSD. 



1985 - 1988 

Responsibilities: 
1. Initiated, organized and established an efficient 

GC section for analysis of VOCs, PCBs, Pesticides, 
Herbicides, PAH, etc. by EPA methods. 

2. Trained and supervised three technicians. 
3. Automated the GCs operation by adding Autosamplers 

and a multitasking PC based software. 
4. Troubleshooting and routine maintenance. 
5. Familiar with industrial hygiene samples with 

NIOSH methods. 

1983 - 1984 

Responsibilities: 
1. Metal digestion analysis. Trained for GC 

analysis. 

1982 

Responsibilities: 
1. Wet chemical analysis. 

1974 - 1982 
S. Merck Chemical 
Baroda, India 

Position: Analytical Chemist 

Responsibilities: 
1. .Wet chemical analysis of fine chemicals. Organic-

inorganic acids, solvents. Vitamin C, etc. 
2. Instruments used include: Karl Fisher, Flame 

Photometer, GC. 

1973 - 1974 
Themis Pharmaceuticals 
Bombay, India 

Position: R&D Chemist 

Responsibilities: 
1. Product Development of paracetamol, phenacetin, 

phenylbutazone, oxyphenyl butazone. 



RESUME 

Mark A. Hartwig 
Manager 

TCLP/Environmental Laboratory 

EDUCATION: 

Eastern Michigan University 
Ypsilanti, Michigan 
B.S. Major - Chemistry 

Minor - Math, Business 

PKOFESBIONAL AFFU:.IATJONS : 

American Chemical Society 
American Society for Mass Spectrometry 
MCM Local Mass Spectrometry Discussion Group 

PMPLOYMENT P3;ST0RY: 

October 1991 - Present 
Safety-Kleen Corp. 
12555 W. Old Higgins Road 
Elk Grove Village, XL 60007 

Position: TCLP Manager 

Responsibilities: 
1. Manage operation of environmental laboratory. 
2. Prepare annual business plans and operational 

budgets. 
3. Develop staff and departmental functions. 
4. Prioritize and monitor laboratory production to 

ensure timely completion of reports. 
5. Ensure implementation of analytical testing 

capabilities. 

December 1990 - April 1991 
lEA, Inc. 
126 West Center Court 
Schaumburg, XL 60195 

Position: Director cf Operations - Illinois 

Responsibilities: 
1. P & L of laboratory. 
2 . Business development. 
3 . Ensure professional growth and development of 

staff. 
4. Prepare eind review capital equipment authorization 

for expenditure. 



April 1991 - October 1991 
lEA, Inc. 
126 West Center Court 
Schaumburg, XL 60195 

Position: Director of Midwest Region Business Development 

Responsibilities: 
1. Develop and maintain high level business 

relationships with Fortune 500 accounts. 
2. Prepare and deliver sales presentations to major 

accounts. 
3. Development of new product and service offerings. 
4. Strategic market review and assessment. 

July 1988 - December 1990 
York Laboratories of Chicago, Inc. 
126 West Center Court 
Schaumburg, IL 60195 

Position: President and founder of York Laboratories of 
Chicago, Inc. 

Responsibilities: 
1. P & L of the Laboratory. 
2. Strategic Marketing Decisions. 
3. Ensure professional growth and development of 

staff. 
4. Approve major capital expenditures. 
5. Serve on York Laboratories Strategy Development 

Team. 
6. Serve on YWC, Inc., Steering Committee. 

August 1981 to July 1988 
Hewlett-Packard Company 
1200 East Diehl Road 
Naperville, IL 60566 

Position: Systems Engineer, GC/MS Product Line 

Responsibilities: 
1. Pre/Post Sales Support on all GC/MS instruments 

for Midwest Sales Region. 
2. Provide technical consulting and applications 

support to Industrial and Governmental clients. 
3. Assist in the development and testing of new 

hardware and software for all GC/MS systems. 
4. Participate at trade shows and conferences by 

presenting technical papers and conducting 
technical workshops. 



May 1974 to August 1981 
Kemron Environmental Services 
32740 Northwestern Highway 
Farmington Hills, Michigan 48024 

Position: Manager - Organics Analysis Laboratory 

Responsibilities: 
Coordinate and Execute the analysis of Industrial 
Hygiene and Environmental samples for organic 
contaminants by GC, IR, UV, GC/MS techniques. 

AWARDS: 

American Chemical Society Undergraduate Award in Analytical 
Chemical, 1973. 

PUBL3:CATX0N3 : 

"Use of Isoogtyl ThioalvGolate for the Seiaaration of Tin anri 
Antimony". Mark A. Hartwig, K. Rengan, J. Radioanalysis 
Chem. 42 (1978). 

"Interfacing of an Hewlett Packard GC/MS with a HP-IOOGA 
Computer System to a Vax Computer and DEC Lims" Sunil 
Srivastava, Dennis Couch, Mark A. Hartwig, Scientific 
Computing and Automation Conference and Exposition (October 
1988) . 

"Analysis to Phenols". Mark A. Hartwig, Hewlett-Packard 
Publication #23-5953-8056, (August 1982). 

"Tuning the MSB to Meet DFTFF". Mark A. Hartwig, Hewlett 
Packard Publication AB85-12, (1985). 

"Writing Procedure Files for the HP-1000 RTE VI GC/MS Data 
System". a Workshop, Mark A. Hartwig, Hewlett-Packard 
Company, ASMS Annual Conference, Cincinnati, Ohio (June 
1986) . 

"Interpretation of Toxic Organic Data". Mark A. Hartwig, 
Annual Meeting-Academy of Certified Hazardous Materials 
Managers, July 1989. 

"Piinm-Tirr a Successful Environmental LsJaoratorv" . Mark A. 
Hartwig, Hewlett-Packard Seminar Series "ENVIRO-90", 
Cleveland, Cincinnati, St. Paul, Lansing, Michigan (November 
1989) . 

"Productivity Gains through Quality Control". Mark A. 
Hartwig, HAZMAT-CENTRAL, Rosemont, Illinois (March 14, 
1990) . 



RESUME 

Rita Shah 
Inorganic Group Leader 

TCLP/Environmehtal Laboratory 

EDUCATION: 

University of Bombay 
Bombay, India 
B.S. in Chemistry and Biology 

PROFESSIOMAT. AFFILIATIONS: 

American Chemical Society 

EMPLOYMENT HISTORY: 

March 1991 - Present 
Safety-Kleen Corp. 
12555 W. Old Higgins Rd. 
Elk Grove Village, IL 60009-2050 

Position: Inorganic Group Leader 

Responsibilities: 
1. Supe2rvise TCLP extraction and metals analysis 

area. 
2. Troubleshoot difficult to handle filter wastes. 
3 . Train staff in sample prep and metals cinalysis. 
4 . Order and maintain supplies hecessairy for prep and 

metals analysis. 
5. Maintain and troubleshoot ICAP and AA. 

1987 - March 1991 
Caremark Inc., Baxter 
Buffalo Grove, IL 

Position: Sr. Analytical Chemist 

Responsibilities: 
1. Performance of stability studies and collection 

and documentation of data. 
2. Coordinator for various testing protocols for 

stability studies. 
3. Responsible for methods development and assay 

troubleshooting. 
4. Training and supervision of new personnel. 



1982 - 1987 
Chemical Waste Management 
Riverdale, IL 

Position: Analytical Chemist 

Responsibilities: 
1. Analysis of hazardous waste according to CLP 

protocol using ICP and AA. 
2. Trained and supervised others in operation of ICP 

and AA. Familiar with QA/QC in the laboratory. 

1976 - 1981 
Haffkine Bio-Pharm 
Bombay, India 

Position: Quality Control Chemist 

Responsibilities: 
1. Performed analysis of raw materials, intermediates 

and packed products according to Pharmacopeia. 
Performed stability testing of packed products. 

HONORS: 

Published paper on interferences in graphite furnace at 
Pittsburgh Conference in March 1986. 
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DOLTON, ILLINOIS 

^ DATED MARCH 4, 1995 
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PART V 

HEALTH AND SAFETY PLAN 

RCRA FACILITY INVESTIGATION 
PHASE I RELEASE ASSESSMENT WORKPLAN 

DOLTON RECYCLE CENTER 



I certify that I have read and understand the contents of this 
"Health and Safety Plan" for the RCRA Facility Investigation, 
Phase I Release Assessment Workplan at the Dolton Recycle 
Center in Dolton, Illinois. 

Name 

Company 

Date 

Note: To be reviewed and signed at beginning of sampling 
event. 

) 
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CHAPTER V-1 

INTRODUCTION 

This document describes the health and safety procedures 
for the RFI Phase I soil sampling program at the Dolton 
Recycle Center in Dolton, Illinois. 

S-K has owned and operated the facility since March 1987. 
The Dolton Recycle Center occupies a 30-acre site in an in
dustrialized area about 20 miles south of downtown Chicago, 
Illinois (Figure V-1-1). The address of the facility is: 

Safety-Kleen Corp. 
633 East 138th Street 
Dolton, IL 60419 

The Dolton Recycle Center is a reclamation and recycling 
facility that accepts organic chemicals and solvent wastes 
from S-K service centers and other recycle centers, and 
industrial and commercial facilities. Spent materials brought 
to the facility are regenerated into product or blended for 
use as a fuel in cement kilns. Principal wastes managed at 
the facility are paint waste, lacquer thinner, mineral 
spirits, and waste oil. 

All TriHydro Corporation personnel will follow this plan. 
Each field team member working on this project will maintain 
a general responsibility to identify and correct any health 
and safety hazards and to cooperate toward working as safely 
as possible. 

Supporting Health and Safetv Documents 

In addition to the health and safety procedures specified 
in this dociament, TriHydro Corporation personnel and subcon
tractor employees will comply with all S-K health and safety 
procedures. Project work will also comply with applicable 
sections of the Federal Occupational Health and Safety Codes. 

A copy of S-K's health, safety, and environmental policy 
is included as Appendix V-A. S-K Material Safety Data Sheets 
(MSDS) for the materials of interest at this site are included 
in Appendix V-B. 

Analytical results from previous soil boring and sampling 
investigations at the facility are summarized in Table V-1-1. 
Analytical results from previous ground-water sampling 
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Table V-1-1. Soil Quality, Dolton Recycle Center. 

Volatile Organic Compounds (mg/kg) 

< 
I 

I 
U) 

Methyl Methyl 1,1,2-
Ethyl Isobutyl Methylene Trichloro- Trichloro- Xylenes, 

Location Acetone Benzene Ethyibenzene Ketone Ketone Chloride Toluene ethane ethene Total All Others 

Plant Site* 
88-1(2.6) 7.4 ND 10 6 4.2 0.25 66 0.44 ND 96 ND 
88-2(2.5) 2.2 0.41 48 1.2 9.9 ND 680 ND 6.3 1400 ND 
88-2(6) 2.5 ND 11 2.1 20 ND 110 ND ND 28 ND 
88-2(7.6) ND ND 0.32 ND ND ND 0.43 ND ND 1.1 ND 
88-2(10) ND ND ND ND ND ND ND ND ND ND ND 
88-4(2.6) 6.6 0.024 1.6 0.74 3.6 0.11 68 ND ND 22 ND 
88-6(2.6) 1400 ND 57 1.6 12 ND 390 ND ND 290 ND 
88-60(2.6) NO ND ND ND ND ND 0.045 ND ND ND ND 

Precision Aire Site 
90-B-1 ND ND ND ND ND ND ND ND ND ND ND 
90-B-3 ND ND ND ND ND ND ND ND ND ND ND 
90-HA-1 ND ND ND ND ND ND ND ND ND ND ND 
90-HA-2B ND ND ND ND ND ND ND ND ND ND ND 
90-HA-3 NO ND ND ND ND ND ND ND ND ND ND 
90-HA-4 ND ND ND ND ND ND ND ND ND ND ND 

Precision Aire Site • • 10.000-Gallon UST Excavation 

91-10-B ND ND ND ND 
91-10.EW ND ND ND 0.006 
91-10-NW ND ND ND ND 
91-10-SW ND ND ND ND 
91-10-WW ND ND ND ND 

Precision Aire Site 16.000-Gallon UST Excavation 
91-16-8 ND ND ND ND 
91-16-EW ND ND ND ND 
91-15-NW ND ND ND ND 
91-16-SW ND ND ND ND 
91-16-WW ND ND ND ND 
' Depth below ground surface (in feet) shown in location designation. 
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Table V-1-1. Soil Quality, Doiton Recycle Center (continued). 

Location 
TRPH 

(mg/kg) 
RGB 

(mg/kg) Arsenic 

Metals (mg/kg) 

Barium Cadmium Oiromium Lead Mercury Selenium Silver 

< 
I 

I 

Plant Site* 
88-1(2.5) - 9 40 0.5 
88-2(2.5) - 9.3 41 0.5 
88-4(2.5) - 7.8 44 0.6 
88-6(2.5) - 8 47 0.6 
88-60(2.6) - 6.7 28 O;B 

Precision Aire Site 
90-B-1 270 ND - - -
90-B-3 ND ND " - -
90-HA-1 ND ND " - -
90-HA-2B 1410 ND " - -
90-HA-3 810 ND " - --
90-HA-4 NO ND " 

1.2 
1.3 
12 
1.4 
7.9 

5.7 
9.5 
26 
13 
3.4 

0.4 
0.4 
0.4 
0.4 
0.4 

0.5 
0.5 
0.5 
0.5 
0.5 

* Depth below ground surface (in feet) shown in location designation. 

1T.B-1-1.XLS 



investigations are summarized in Table V-l-2. A list of 
chemicals which may be associated with recycle centers are 
presented in Table V--1-3. The present soil boring investiga
tion will be conducted in the vicinity of the previous 
investigations. Field team personnel may be exposed to the 
compounds listed in tables V-1-1 through V-1-3. 

Project Description 

This project is the Dolton Recycle Center RCRA Facility 
Investigation - Phase I Release Assessment, which is to be 
conducted by TriHydro Corporation. The site activities will 
involve the collection of soil and ground^water samples at 
solid waste management units (SWMUs), areas of concern (AOCs) , 
and background sites. The locations of the SWMUs are shown on 
Figure V-l-2. The SWMUs have been used to store, transfer, 
contain, treat, and/or dispose of used oil, spent mineral 
spirits, spent immersion cleaner, antifreeze, paint wastes, 
lacquer thinner, and dry cleaning wastes. 

Personnel Responsibilities 

Project personnel who will have responsibility for the 
operation of this project are: 

Project Manager: John Ahern, TriHydro Corporation 

Site Manager: Tom Nissen, TriHydro Corporation 

Health and Safety Contacts: John Ahern/John Schneider, 
TriHydro Corporation 

Field Team Members: 
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Table V-1-2. Qround-Watar Quality, Safety-Klaen Corp. Racycla Canter, Dolton, lllinoia. 

Well Data Acetone Benzene 
Chloro-
ethane 

trens-1.2-
Oichtoro-
ethane 

1.1-
Dichloro-
ethane 

1.1-
Dichloro-
ethene 

Ethyl-
benzene 2-HeKenone 

Methyl 
Ethyl 

Ketone 

Methyl 
Isobutyl 
Ketone 

Methylene 
Chloride 

Tetrachloro-
ethane Toluene 

1,1,1-
Trichlofo-
ethene 

Trichlofo-
ethane 

Vinyl 
Acetate 

Xylenes, 
Total All Others 

SK-1 10-88 ND O.OOB 0.2 0.023 0.012 0.006 ND ND ND ND 0.014 0.069 ND 0.038 0,011 0.019 0.012 ND 
SK-2 10-88 1B(B| 0.055 ND ND ND ND 0.31 ND 6.8 12 0.18 ND 8.7 ND 0.053 ND 1.8 ND 
SK-3 10-88 3(8} ND ND NO ND ND ND ND 0.82 0.37 ND ND 0.32 ND 0.058 ND 0.054 ND 
SK-4 10-88 16(B) 0.02 ND ND ND ND ND 0.010 1.4 1.8 1.6 ND 0.77 ND ND ND 0.81 ND 
SK-5 10-66 130(B) NO ND ND ND NO NO NO 11 64 ND ND 230 NO ND ND 7.3 NO 
SK-6 10-88 ND ND ND ND ND ND ND NO ND ND ND ND ND ND ND ND ND ND 
SK-6D 10-88 ND ND ND ND ND ND ND NO ND ND ND ND ND NO ND ND ND ND 
SK-7D 10-88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

SK-9 10-88 ND ND ND ND ND ND ND ND ND NO ND ND ND NO ND ND ND ND 
SK-10 10-88 ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND ND 

8D 

9 

12A 

13 

14 

IE 

16 

17 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 
10-88 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

10-83 
11-83 

NO NO NO NO NO NO ND NO ND ND ND 

ND 
ND 

ND 
ND 

0.016 
0;018 

0.06 
0.04 

0.001 
ND 

ND 
ND 
ND 

ND 
ND 

1,2 
0.79 

ND 
ND 

ND 
ND 

ND 
Nb 

ND 
ND 

ND 
NO 

ND ND 

Note; 
mains constituent detected in blenk(s) 



Ttbia V-1<2. Oround'Wtter Quality. Safety-Kleen Corp. Recycle Center, Oolton. Illinoia (continuedl. 

Well 
SK-I 
8K-2 
SK-3 

Date 
10-8B 
10-88 
10-88 

TPH 
Ippbt 

NO 

Total Metala (mq/L| 

Araenic Barium Cadmium Chromium Lead Mercury Selenium Silver 
ND 
NO 

ND 
ND 

ND 
0.01 

ND 
ND 

ND 
ND 

ND 
NO 

NO 
NO 

ND 
NO 

< 
I 

I 



Table V-1-3. Chemieals Which May Be Associated With 
Recycle Centers. 

1. Chemicals Possibly Associated with Spent Mineral 
Spirits and Sludge. 

Volatile Oraanics 

Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
1,2-Dichlorobenzene 
1,4-Dichlorobenzene 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,1-Dichloroethene 
Trans-1,2-Dichloroethene 
Cis-1,3-Dichloropropene 
Ethylbenzene 
Methylene Chloride 
Tetrachloroethane 
1,1,1-Trichloroethane 
Trichloroethene 
Toluene 
Vinyl Chloride 
Xylenes 

Semi-^Volatile Oraanics 

Cresylic Acid 
Naphthalene 
Phenols 

Parts Cleaner Solvent 

Mineral Spirits 
Petroleum Naphtha 
Stoddard Solvent 

Inorganic - Metals 

Antimony 
Arsenic 
Barium 
Cadmium* 
Chromium* 
Cobalt 

Copper 
Lead* 
Mercury 
Nickel 
Silver 
Tin 
Zinc 

2. Chemicals Associated with Other Product and Spent 
Solvents 

Constituents 

Ortho-di-chlorobenzene 
Cresylic Acids 
Methylene Chloride 
Perchloroethylene 
Petroleum Sulfonate 
Triethanolamine 

Products and Spent Solvents 

Carburetor Cleaner 
Dry Cleaning Solvent 
Immersion Cleaner 
Mineral Spirits 
Waste Paint Thinner 

) 

* Spent solvent or sludge may exhibit characteristic of EP 
Toxicity. 
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Field personnel will be required to have successfully 
completed health and safety training prior to any soil 
sampling. TriHydro Corporation personnel have completed the 
OSHA 40-hour and OSHA 8-hour supervisors training as specified 
by 29 CFR 1910.120. 

TriHvdro Project Manager 

It is the responsibility of the Project Manager to ensure 
that the field team has access to this plan and reads the 
safety procedures. It is the individual's responsibility to 
bring to the attention of the Project Manager any portion of 
this plan and related training that he/she does not fully 
understand. The specific responsibilities of the Project 
Manager with respect to safety are to: 

• Provide initial safety training for all project 
team personnel; 

• Assure all TriHydro field team personnel have read 
and understand the Health and Safety Plan; and 

• Make available to the field team personnel the data 
known to him on the chemical contaminants in the 
soils. 

TriHvdro Site Manager 

Prior to beginning site work, the Site Manager will hold 
a meeting of the field team personnel at the Dolton, Illinois, 
facility to discuss the contents of this plan. The objective 
of this meeting is to ensure that all field team personnel are 
adequately informed in hazard evaluation and safe work 
practices. 

The specific responsibilities of the Site Manager with 
respect to safety are to: 

• Assure that all work performed by TriHydro Corpora
tion is conducted in accordance with safe practices 
outlined in this plan; 

• Coordinate with TriHydro field team personnel for 
firewatch, traffic control and security services at 
work sites; 

• Provide applicable health and safety monitoring 
equipment; 

• Monitor activities to ensure the proper use of 
personal protective equipment specified in this 
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plan, such as dust protection masks, respirators, 
protective coveralls, gloves, safety boots, pro
tective eyewear, ear plugs, and hard hats; 

Assure effective workplace surveillance for hydro
carbon vapors is maintained and evaluate the re
sults of surveillance; 

Ensure safety equipment for use by field team 
personnel is maintained in a usable condition; 

Initiate emergency phone calls when an emergency or 
accident requires medical attention; and 

Shut down or modify field work activity based on 
criteria presented in Chapter V^3. 

Field Team Members 

The responsibilities of field team members with respect 
to safety are to: 

Read, understand, and follow this plan or respec
tive companies' plan; 

Perform work safely; 

Cooperate with safety personnel; 

Report any unsafe conditions to the TriHydro Site 
Manager; 

Be aware and alert for sighs and symptoms of poten
tial exposure to site contaminants and climatic or 
acoustic stress. 
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CHAPTER V-2 

HAZARD EVALUATION 

The activities expected to be conducted during this 
project are the following; 

1. Cutting and removal of concrete or asphalt; 

2. Sampling of soils to a depth of up to 35 feet below 
ground surface; 

3. Monitoring of combustible gas and total organic 
vapor concentrations in breathing space and on soil 
samples; and 

4. Collection of soil samples, preparation and ship
ment to lab. 

Field team personnel will be exposed to the general types of 
hazards described below during the conduct of these activi
ties. 

Phvsical Hazards 

Field team personnel may be exposed to physical hazards 
around vehicles and field equipment. The physical hazards 
include: 

1. Cuts and contusions by being struck by swinging 
objects, concrete chips during concrete cutting, 
and falling objects; and 

2. Muscular injury by overexertion or improper move
ment (e.g. back injury due to improper lifting). 

Electrical Hazards 

Field team personnel may be exposed to electrical 
hazards. The electrical hazards include digging into buried 
cables. 
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Fire/Explosion Hazards 

Field team personnel may be exposed to fire/explosion 
hazards during all activities. The fire/explosion hazards 
include: 

1. Digging into underground pipelines carrying liquid 
petroleum hydrocarbons and natural gas; 

2. Sparking of combustible petroleum hydrocarbons in 
the air, in soil gas, on soils, and on the ground 
water; and 

3. Equipment fires. 

Chemical Hazards 

Field team personnel may be exposed to chemical hazards 
during all activities. A list of products which may be 
associated with operations at the Dolton Recycle Center is 
included in Appendix V-B. Constituents found in soils to date 
are listed in Table V-1-1, and constituents found in ground
water to date are listed in Table V-1-2. The chemical hazards 
include: 

1. Petroleum hydrocarbon liquids and vapors; 

2. Paint wastes; and 

3. Toxic and carcinogenic inorganic and organic com
pounds . 

The likely exposure pathways are inhalation, ingestion, and 
skin contact. The petroleum hydrocarbon liquids will likely 
be used oil, spent mineral spirits or immersion cleaner, dry 
cleaning wastes, and waste antifreeze. These liquids and 
paint waste may contain toxic and carcinogenic inorganic and 
organic compounds. 

Climatic Stress 

Field team personnel may be exposed to climatic stress 
due to temperature extremes and high winds during all outside 
activities. In addition to climatic stress, high temperatures 
will increase the volatility of some toxic and carcinogenic 
compounds (thereby increasing the potential for inhalation). 
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High wind will increase the potential for physical and 
chemical hazards by blowing objects around and creating 
airborne particulates, mists, and spills. 

Acoustical Hazards 

Field team personnel may be exposed to excessive noise 
created during concrete cutting, sampling, or by unrelated 
operations at the Dolton Recycle Center. 
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CHAPTER V-3 

SAFE WORK PRACTICES 

The following sections present procedures on how to 
address safely the hazards expected to be encountered in the 
different activities of this project. Based on the work to be 
performed and the type of chemical hazards that may be 
encountered, EPA Level D personal protection has been deter
mined to be adequately protective. Not all tasks require Level 
D protection; however, these determinations will be made by 
the Site Manager, and modifications to work practices and the 
required level of personal protection will be specified to the 
field team personnel by the Site Manager. 

Work Zone Access 

During concrete cutting and sampling operations, a 
10-foot radius work zone around the excavation will be 
established. Only authorized personnel will be permitted to 
enter this work zone. Authorized personnel will include those 
who have duties requiring their presence in the work zone and 
have received appropriate health and safety training. The Site 
Manager has the right to require the exit of any person from 
the work zone. 

Personal Protective Equipment 

The personal protective equipment requirements are 
summarized in Table V-3-1. The equipment is described in more 
detail below. 

Respiratorv Protection; all field team personnel will 
have a half-face or full-face air purifying respirator with 
organic vapor cartridges with particulate prefflter available 
for use. 

Protective Clothing: all field team personnel who handle 
contaminated soils, liquids, or auger flights, will have Tyvek 
coveralls (or equivalent) available for use. 

Hand Protection: all field team personnel who handle 
contaminated soils, liquids, or auger flights, will wear butyl 
rubber or nitrile gloves. Wearing disposable PVC gloves under 
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Table V-3-1. Personal Protective Equipment Requirements. 

Task. Personnel 

Dust 
Protection 

Mask Respirator 

Chemically Chemically Ear 
Tyvek Resistant Resistant Safety Splash Plugs/ Safety 

Coveralls Gloves Boots Glasses Goggles Muffs Helmet 

Concrete Cutting 

Soil Sampling 

Sample Handling 

Decontaminat ion 
Operations 

Sampling 
Team 

Sampling 
Team 

Sampling 
Team 

Sampling 
Team 

Available 
for use 

Yes 

Available 
for use 

Available 
for use 

Available 
for use 

Available 
for use 

Available 
for use 

Available 
for use 

Available 
for use 

1,2 Yes 

Available 
for use 

Yes 1,2 

Available 
for use 

Yes 

Available 
for use 

Yes 

No 

Yes-' 

Available 
for use 

Yes-' 

Yes 

Yes 

Yes 

Yes 

No Yes 

Available Available 
for use for use 

Available Available 
for use for use 

Available Available 
for use for use 

Yes 

Yes 

Yes 

Yes 

< 
I 
Ul 
I 
M 

^Not required if soil or water is not visibly contaminated, and if PID measurements of the soil samples are below 1000 ppm. 

^Coveralls are to be taped to gloves and boots to minimize exposure pathways to contaminants. 
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butyl gloves will provide added protection when handling 
heavily contaminated material. 

Foot Protection: field team personnel will wear neoprene 
(or equivalent) rubber boots (either with steel toes and 
shanks or over substantial shoes) when liquids are expected to 
be encountered. Under non-liquid exposure conditions, 
substantial shoes are permissible. The boots will be taped to 
the leg of Tyvek suits. 

Eve Protection: field team personnel will wear 
impact-resistant safety glasses with attached side shield. 
Where splashes may occur of water which is visibly contaminat
ed with free-floating hydrocarbon or which has moderate to 
strong odors, splash goggles will be required. 

Ear Protection: field team personnel will be required to 
wear hearing protection devices (ear plugs or muffs) if 
involved in concrete cutting and if they complain of ear 
ringing or temporary hearing loss. 

Safety Helmet: field team personnel will wear an 
OSHA-approved hard hat in the outside environment. 

Hazard Protection 

The following potential hazards were described in the 
previous section of this plan: 

1. Physical Hazards 

2. Electrical Hazards 

3. Fire/Explosion Hazards 

4. Chemical Hazards 

5. Climatic Stress 

6. Acoustical Hazards 

Procedures to address safely each of these hazards are 
described below. 

Phvsical Hazards 

The personal protective equipment is designed to protect 
the field team personnel from most physical hazards expected 
at the work site. However, the field team personnel should be 
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aware of the potential physical hazards (see Chapter V-2), and 
remain alert during field work. The following procedures will 
be implemented to minimize the potential for injuiry from 
physical hazards: 

1. Keep all support vehicles and unnecessary equipment 
outside of the work zone; and 

2. Store and secure all equipment in the work zone 
until use is required. 

Electrical Hazards 

The potential exists for field team personnel to encoun
ter electrical hazards. The following procedures will be 
implemented to minimize the potential for injury from electri
cal hazards: 

1. Before digging commences at each location, obtain 
assurance from appropriate personnel that below-
ground lines are absent at that location to the 
best of their knowledge; 

2. During digging, proceed slowly; and 

3. Stop digging if any resistance is encountered. 

Fire/Explosion Hazards 

The potential exists for field team personnel to encoun
ter fire/explosion hazards during concrete cutting and soil 
sampling. Due to the flammable nature of the hydrocarbons, 
possible ignition sources will be kept out of the work zone: 

1. Matches and lighters are not allowed in the work 
zone; and 

2. Internal combustion engines must not be operated in 
the work zone while hydrocarbon-contaminated solids 
or liq[uids might be brought to the surface; alter
natively, they must be equipped with spark arrest
ers . 

The following additional precautions will be implemented to 
minimize the potential for fire or explosion: 

1. Digging will proceed slowly to minimize damage to 
any underground lines; 
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2. Combustible gas measurements will be taken in the 
excavation at a minimum at the start and completion 
of digging; 

3. If combustible gas measurements equal or exceed 
100% LEL, the field team personnel will inject 
nitrogen gas into the excavation; 

4. If fire, smoke, or heat emanate from the excava
tion, the field team personnel will inject nitrogen 
gas into the excavation; work will not recommence 
until the possibility for fire or explosion has 
abated; and 

5. If total organic vapors exceed 1000 ppm or 30% LEL 
in the atmosphere of the work zone (see Chapter V-5 
for monitoring procedures) , the Site Manager will 
instruct the field team personnel to stop work and 
move upwind, and methods will be implemented to 
subdue potentially combustible vapor emissions 
(such as sprinkling soil piles or use of a nitrogen 
gas purge). 

Chemical Hazards 

The following chemical hazards may be encountered at the 
work site: 

1. Hazardous organic and inorganic chem.icals (see 
tables V-1-1 through V-1-3, and Appendix V-B) , 
which may adversely affect human health through 
skin contact and inhalation. 

The following procedures will be implemented to minimize 
potential harm from hazardous organic chemicals: 

1. Work will begin in EPA Level D personal protection; 

2. The protection levels at the work site will be 
upgraded in accordance with the responses to hydro
carbon vapor concentrations listed in Table V-3-2 
(see Chapter V-5 for monitoring procedures); and 

3. The Site Project Manager will refer to the NIOSH/ 
OSHA Pocket Guide to Chemical Hazards for the 
proper response to hazardous organic and inorganic 
chemicals if field team personnel complain of 
irritation, giddiness, headache, or nausea, or 
other symptoms of chemical exposure. 
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Table v-3-2. Organic Vapor Criteria, As Determined by Photoionization Detector, and Personnel 
Protection Responses. 

Concentrations Response 

<20 ppmv Organic Vapor (OV) 

20-100 ppmv OV 

Limited hazard, no special action. 

Workers alerted to be conscious of symptoms such as 
headache, nausea, etc. 

100-500 ppmv OV Half-mask OV Respirators worn by all in work area. Collect 
and analyze samples for constituents of concern with detector 
tubes every 30 minutes. 

>500 pprav OV Work stops; procedures taken to subdue excessive vapor levels 
(such as sprinkling cuttings with water or use of nitrogen 
gas flush). 

Note: Organic vapor (OV) measurements are to be taken in the breathing space within the work zone. 
Orgeuiic vapor concentrations measured with a hand-held photoionization detector (PID) which is 
appropriately calibrated at the Ibeginning of each day and as needed throughout the project. 
The threshold concentrations are based on the Exposure Limits contained in the NIOSH/OSHA 
Pocket (juide to Chemical Hazards for Stoddard solvent which is chemically similar to Mineral 
Spirits. Mineral Spirits will t>e eis volatile or more volatile t)ian the used oil and 
re-refined petroleum products expected to be encountered during sampling. 
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Climatic Stress 

During day-^to-day field work, the Site Manager will be 
alert for the signs and symptoms of climatic stress. 

Field team members will be observed for the following 
signs and symptoms of climatic stress: 

Profuse sweating; 

Skin color change; 

Shivering; 

Disorientation or slurring of speech; and/or 

Vision problems. 

Any team member who exhibits any of these signs or symptoms 
will be removed immediately from field work. If it is heat 
stress, the team member will be requested to consume electro
lyte fluid or cool water while resting in a shaded area after 
removing impervious clothing. If it is cold stress, the team 
member will be requested to move into a heated area. The 
individual will be instructed to rest until the symptoms are 
no longer recognizable. If the symptoms appear critical, 
persist or get worse, immediate medical attention will be 
sought. 

Acoustical Hazards 

When working around concrete cutting equipment, the 
potential exists for exposure to excessive noise. Therefore, 
team members involved in concrete cutting will be required to 
use hearing protection equipment. 

Some unrelated operations and activities at the Pekin 
facility may generate excessive noise. Any team member who 
complains of ringing in the ears or temporary hearing loss 
will be required to use hearing protective equipment. 

Field team personnel are not allowed to use Walkmans or 
similar radios and tape decks. 

Decontamination Procedures 

Contact with hazardous organic chemicals is possible in 
the work zone. The following decontamination procedures will 
be implemented to minimize the movement of contaminants 

V-3-7 



outside the work zone and to minimize the period of contact 
with these contaminants. 

Personal Hvaiene 

Field team personnel should conduct the following to 
ensure that contaminants will not remain in contact with their 
bodies: 

1. All field personnel involved in sampling activities 
are instructed to wash their hands, face, neck and 
forearms at the end of the workday. The Site 
Manager will provide soap, water, and towels at the 
drilling site for this purpose; 

2. All field personnel are instructed to take a full-
body shower at home or hotel at the end of the 
workday; particular attention should be paid to 
areas of the body that are typically overlooked, 
such as behind the ears or between the toes; 

3. No eating, drinking or smoking will be permitted in 
the work zone; 

4. Tyvek suits, disposable ear plugs, and respirator 
cartridges will be discarded in garbage bags and 
then placed in trash bins after each day of use; 
and 

5. Other personal protective equipment (see Table 
V-3-1) will be washed in warm or hot soapy water 
after each day of use. 

Equipment Decontamination 

Sampling equipment which has come in contact with 
contaminants will be cleaned before reuse at another location 
and at the end of each day. Decontamination will be a warm 
soapy water wash, tap water rinse, and distilled or deionized 
water rinse. 
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CHAPTER V-4 

EMERGENCY RESPONSE 

Emergency response shall be carried out immediately 
whenever there is a personal injury, fire, explosion, or 
release of hazardous waste or hazardous constituents which 
could threaten human health and the environment. Any field 
team mexnber that sights or suspects a fire, explosion, or 
release of hydrocarbons, chemicals, hazardous waste, or 
hazardous constituents shall notify the TriHydro Site Manager 
immediately. 

The primary and alternate evacuation routes are shown on 
Figure V-4-1. The facility evacuation alarm system will be 
used to notify personnel in all areas of the plant. The 
primary assembly area is at the recycle center visitors 
parking lot; the second assembly area is at the service center 
visitors parking lot. The Site Manager will account for all 
project personnel in the assembly area. 

The site is equipped with an onsite communication system 
and telephones for access to offsite. Alarm systems for 
certain equipment, areas, and storage tanks are maintained. 
Emergency numbers are posted for quick response to an emergen
cy. 

Fire and spill response and other safety equipment is 
located across the site. The facility is equipped with a foam 
and water fire suppressant system. Portable fire extinguish
ers are placed, marked, and maintained at key locations. 
Spill and first aid stations on the site provide centralized 
access to tools, supplies, and equipment for efficient 
emergency response. Emergency showers and eye wash stations 
are located in various process buildings and storage areas. 

The following information is provided in the event of an 
emergency: 

Emeraencv Service Organization Telephone 

Fire Department 911 

Ambulance 911 

Police Department 911 

Roseland Hospital, 45 West lllth Street, 
Chicago, Illinois 60628 312-995-3000 
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National Response Center 
(Chemical/Oil Spills) 1-800-424-8802 

These emergency service organizations will provide emergency 
medical care for injuries and toxicological problems. 

The appropriate chain of communication for an emergency 
situation will be discussed during the onsite safety meeting 
before any work begins. A map showing the route from the 
facility to the hospital is shown on Figure V-4-2. 
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CHAPTER V-5 

MONITORING PROCEDURES 

The monitoring procedures are divided into a medical 
monitoring program and a field monitoring program. Each is 
described below. Under the field monitoring program, each 
piece of monitoring equipment is described. 

Medical Monitoring Program 

Site sampling work will involve active physical work and 
potential exposure to petroleum hydrocarbons and other 
chemicals, climatic stress, noise and physical safety hazards 
common to field operations. The work will require people of 
reasonable health with normal vision and hearing acuity. 
TriHydro Corporation will have documentation of employee 
medical fitness to perform the required work, evidenced by a 
signed document from the examining physician dated no later 
than one year prior to start-up of the project. This documen
tation will also indicate the employee's ability to perform 
the required work while wearing a dust protection mask or an 
air-purifying respirator. 

Field Monitoring Program 

Personal exposure to combustible gas, organic vapors, and 
contaminants will be monitored to insure that personal 
exposures do not exceed acceptable limits and that appro
priate selection of protective equipment is made. The safety 
instrumentation to be used in the field include a combustible 
gas meter and an organic vapor meter. The Site Manager will be 
knowledgeable in the operation of each instrument. 

Combustible Gas Meter 

A combustible gas meter will be taken into the field to 
collect combustible soil gas data and to provide backup to the 
FID (one instrument per work zone) . Each instrument will be 
calibrated at the beginning of each day with a pentane 
standard calibration gas. The instrument will be used to 
measure combustible gas concentrations at breathing zone 
locations within the work zone and in the sampling excavation. 

V-5-1 



The combustible gas meter measurements will identify 
conditions for fire/explosion control and site evacuation. 
These conditions are described in Chapter V-3 under the 
section entitled "Fire/Explosion Hazards." 

Photoionization Detector 

A photoionization detector (FID) will be taken into the 
field and operated during the project (one instrument per work 
zone) . Each instrument will be calibrated at the beginning of 
each day with an isobutylene standard calibration gas. The 
instrument will be used to measure hydrocarbon vapor concen
trations at breathing zone locations within the work zone 
(also downwind of the work zone if necessary) . 

The FID measurements will identify conditions for 
respirator use and site evacuation. These conditions are 
described in Chapter V-3 under the sections entitled "Fire/ 
Explosion Hazards" and "Chemical Hazards." 

) 
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CHAPTER V-6 

RECORDKEEPING 

The following documents and records will be maintained in 
the TriHydro Corporation project files: 

1. A copy of this plan; 

2. Documentation of employee's medical ability to 
perform work and wear respirators; 

3. Health and safety training certification forms; 

4. Respiratory training certification; 

5. Field notes and field data pertaining to enforce
ment of health and safety practices; and 

6. Accident and illness reports. 
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CHAPTER V-7 

SAFETY EQUIPMENT LIST 

The following dociaments and materials will be made 
available at the Dolton Recycle Center by the TriHydro Site 
Manager. The Site Manager will ensure that all these documents 
and materials are at the site before sampling commences. He 
will also ensure that the instrumentation is in working order 
before work begins. 

Supporting Documentation 

NIOSH/OSHA Pocket Guide to Chemical Hazards 
S-K Health, Safety, and Environmental Policy (Appendix 

V-A) 
S-K Material Safety Data Sheets (Appendix V-B) 

Instrumentation 

Combustible gas meter and calibration gas (one per work 
zone) 

Organic vapor meter and calibration gas (one per work 
zone) 

Chemical (benzene) detector tubes and pump 
pH meter and buffers or pH indicator paper 

Personal Protective Equipment 

Dust protection masks 
Respirators with organic vapor cartridges, acid mist 

cartridges, and particulate pre-fliters 
Tyvek coveralls 
Chemically resistant gloves 
Neoprene safety boots 
Safety glasses 
Splash goggles 
Disposable ear plugs 
Hard hats 

Equipment 

Fire extinguisher (type ABC) (one per work zone) 
Nitrogen cylinder, regulator, and hose (one per work 

zone) 

) 
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SUEEliSS First aid 

Distilled water cpo^els 
Tape Brush 
soap 

# 
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CHAPTER VI-8 

REFERENCES 

U.S. Department of Health and Human Services, 1990, NIOSH 
Pocket Guide to Chemical Hazards, June 1990. 

V-8-1 



APPENDIX V-A 

SAFETY-KLEEN CORP. 
HEALTH, SAFETY, AND ENVIRONMENTAL POLICY 



IMPORTANT SAFETY REQUIREMENTS FOR 
VISITORS TO SAFETY-KLEEN'S 

DOLTON RECYCLE CENTER 

The following precautions are necessary for the protection of our 
employees and visitors. We ask that you please read them carefully 

1. Smoking is not permitted within the facility. 

2. A hard hat and safety glasses must be worn in the plant at all 
times. 

3. Visitors must not tour the plant unescorted. We ask that all 
visitors be accompanied by an employee of the plant or another 
authorized Safety-Kleen person. 

4. In the event of an emergency, please go directly to the 
Administrative Office. Following a personnel head count, all 
visitors will be escorted out of the facility. 

THANKS FOR YOUR COOPERATION 

s 
® 

633 East 138th Street 
Dolton, Illinois 60419 

(708) 849-4850 



s 
Health, Safety and 

Environmental Policy 
Safety-KIeen is Safety First 

IC ts the poGcir of StfeeHOem Corp. dwc in the operetioa of ics tMShess the 
COR\san|f and oS of its employees chat endeavor to iMMine risi; of harm to 
human health and the ewwronmenc. Each employee chat ptooe the highesc 
importance and priority on the prooeccion of heath and ̂ ety: and 
preservation of the enwonrocnc. 

lb implemerc this poGcy: 

t. The Company's business operetiansshat be conducted in fut 
compGance with at federal, state end local laws and regulations. 

2. The Oompactyshat develop guidances for the imptemei cation of 
laws and regrdatiors. and may adopt addhional standards where 
taws and regulations may not t>e adequately protectiwe. The 
Compan/'s buriness operetians shaS be conducted in compCanoe 
with at such gtadances and standards. 

3. The Company shat establish and maintain training and compliance 
programs to assure that ad taws and regtdations. and at Company 
guidances and standards are known, understood and obeyed ̂  
anemptoyees. 

<- The Comparry shad estabfel> and rnaintainaccidenc prevention, 
product saf^ and integrity; oooupetionat health, and podution 
control programs to safeguard emptoyees. customers and the 
public fim injuries or health hazard to protect Che enwronmenc 
and to protect the corporetiorCs ass^ and concntiey of operations. 

S. The Comparty stud cease any operations that cannot be 
conducted in a nunner consistent with this pofcy 

It s the responshiEty of each and every employee, at ad levels. CO adhere to 
the spirit as wed as the letter of this poGcy Al employees shad have a 
responsfcaiey to keep informed about health, safety and enviroomencal 
matters, and to promptly advise their immediabe superior of any adverse 
sioiation that comes to their attention. 

MM r19a7 

OotwMWafwctown-
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APPENDIX V-B 

MATERIAL SAFETY DATA SHEETS 
SAFETY-KLEEN CORP. 



SAFETY-KLEEN 105 PARTS WASHING SOLVENT 
MATERIAL SAFETY DATA SHEET 

SECTION I ~ PRODUCT INFORMATION 

Safety-Kleen Corporation-777 Big Timber Road-Elgin, IL 60123 
For Prodn^ales Information CaO 708/697-8460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

Thcac Mitabcra arc for cmcftcacy nae 
ooly. irjod dcflrc Boa-cacrscacy 
iBfonnattoa about liila product, 
pleaac caQ the tdcphooe Buabcr 
lUtcdabOTC. 

800/942-5969 or 312/942-5969 
RUSH POISON CONTROLCENrER 
CHICAGO, ILLINOIS (24 HOURS) 

800/424-9300 
CHEMTREC 

IDENTITY (TRADENAME): 

SYNONYMS: 

SKPARTNUMBER: 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN 105 PARTS WASHING SOLVENT 

PETEGLEUM DISTILLATES, PETROLEUM NAPHTHA, 
MINERAL SPIRirS, STODDARD SOLVENT 

6617 

HYDROCARBON SOLVENT 

SOLVENT FOR CLEANING AND DEGREASING PARTS 

SECTION n - HAZARDOUS COMPONENTS 

KAME 

f ]PifU WMherSotvcal 
' (cooaitiPtrrffWTiTntTiTly 

of G9-C13 faydiDcatboQ) 

C9-C13 Sitmxicd 
Hydtocaxfaca 

SYHQWYM 
KGncnlSpiiiu 

Tolueoe 

•X^ 

*BihylBcaxeaB 

CSt Arautm 

Cbloouiad Solveau 

*14 J Tnddotoethme 

*TetncUotaetlq4eDe 

N/E sNocEfuUidied 
* See Secaoo X - Oiber KegnUtoiy Inlbnaaikn 

& 

dVpicdftbyWL) 

8S 

04 

1.0 

04 

120 

(MuMbyWL) 

<04 

<04 

CAS 
HQ. 

6474M1-9 

10S48-3 

1330-30-7 

100-4M 

KCxure 

71-SM 

IZ7-18-4 

OSHA 
PEL 
fppm3 

100 
(Stoddaxd 
Scdvent) 

100 
150STBL 

100 
150SIEL 

100 SUn 
12SS1EL 

N/E 

330 
4S0SIEL 

AOGIH 
TLV 
fpnmy 

100 
(Stoddud 
S^veat) 

100 
ISOSIEL 

100 
ISOSIEL 

100 
125SIEL 

Nffi 

350 
4S0S1EL 

50 
200SIEL 

SECTION m ~ PHYSICAL DATA 

. .PHYSICAL STATE, 
IJAPPEARANCE AND ODOR: 

BOILING POINT: 

Combostible liquid • dear, green, with chatactBrislic hydrocarbon odor. 

300* - 429®F 
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LVAFOKATtON RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBILITY IN WATER: 

pH: 

SPECIFIC GRAVITY: 

MOLECULAR WEIGHT: 

VOLATILE ORGANIC COMPOUNDS: 

(Butyl Acetate = 1) 0.1 

99.9% 

4.9 (Air =1) 

2iiimofHgat68°F 

Negligible 

Not Applicable 

aTTtoGJlO 

Approximately 142 

795 g/L 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASH POINT: 105® F (SETA) 

AVTOIGNITION TEMPERATURE: 473® F 

CONDITIONS OF FLAMMABILTTY: Materials most be moderately heated before ignidon can occor. 

FLAMMABLE UMTTS IN AIR-LOWER: 0.1% UPPER: 6.0% 

EXTINGUISHING MEDIA: (Carbon dioxide, foam, diy chemical, water (mist only). 

FIRE FIGHTING PROCEDURES-SPECIAL: NFPA 704 Rating 2-2^ 

Keq> storage tanks cool with water spray. Use self-contained breathing apparatus (SCB A). 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Decomposition and combusdon products may be toxic. Heated tanks may rupture, e^lode or be 
thrown into the air. Vapors are heavier than air and may travel great dismces to ignidon source 
and flashback. 

HAZARDOUS COMBUSTION PRODUCTS: 

Thermal decomposiuon and burning may produce carbon monoxide. 

SECTION V - REACTIVITY DATA 

STABILITY: 

INCOMPATIBILITY 
(CONDITIONS TO AVOID): 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSITION 
PRODUCTS: 

Nmmally stable even under fire exposure conditions and is not reactive widi 
water. Normal fireCglitingiHocedures may be used. 

Strong oxidizing agents (e.g. chlorine, peroxides, strong adds). 

Not kiwwn to occur under normal condidons. 

Normally none; however, inconqriete burning may yield carbon monoxide. 

SECTION VI - HEALTH HAZARD DATA 

PRIMARY ROUTES OF EXPOSURE: Skin and eye contact; inhalation. 

lEALTH HAZARD DATAISIGNS AND SYMPTOMS OP EXPOSURE: m 
ACUTE: Stilt: Prolonged or rqieated contact tends to lemovcddn oils, posaMy leading to initadoo and dennatmi. 

No significant ddn absoipdon hazard. 
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Eyey. Contact may cause slight to moderate irritation. High vapor concentrations ( > 500 ppm) arc 
irritating to the eyes. 

Inhaladoni High concentrations of vapor or mifl may be initating to the respiratory tract, cause 
headaches, dizziness, nausea, impaired cootdinatkxu anesthesia and may have other central nervous system 
effects. 

Ingestion: Low order of acute oral toxicity. May cause irritation of the throat, nausea, vomiting wd 
syiiqitoms of central nervous system depression. Aspiration into the lungs during ingestion or vomiting 
may cause mPd to severe pulmonary injuiy and possibly death. 

CHRONIC: Prolonged and/or repeated contact may cause drying and cracking of the sldn or dermatitis. 

OTHER POTENTIAL HEALTH HAZARDS: 

Ihe impurities that may be present are not expected to add significantly to the effects of exposure. 

MEDICAL CONDITIONS 
AGGRAVATED BY EXPOSURE: 

Individuals widi pie-cxisting central nervous system dysfiiitttion may have increased suscqitilnlity to the 
effects of eqrosuie. (^taa with ddntnayagpavate pre-existing dermatitis. 

CARCINOGENICITY: Tetrachloroethylene is fisted hvIARC and NTP as a suspected carcinogen. Studies indicate that 
Eth^ Benzene and 1,1.1 Triduoroethane are experimental teratogens. 

SECTION vn ~ EMERGENCY AND FIRST AH) PROCEDURES 

EYES: For direct contact, fludi q^es with water for 15 minutes fifting upper and lower fids occasionally. 
Consult physmian if irritation or pain persists. If irritation or redness fiom exposure to vqxus or 
mists develop, move victim away firom exposure into fierii air. 

SUN: Remove contaminated clothing. Wash skin twice with soap and water. If initation develops and 
persists, consult a physician. 

INGESTION: If consdou^ dilute with 4 to 8 ounces of water and seek immediate medical attention. DO NOT 
induce vomiting. 

INHALATION: Remove to fiesfa air immediately. Use oxygen if there is difficulty breathing or artificial 
respratioo if lesinratkm has stopp^ Do not leave victim unattended. Seek immediate medical 
attention if necessary. 

SECTION vm ~ PRECAUnONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: Remove all ignition sources. Ventilate area and avoid bteathiQg vqxus. For large spills, isolate 

area and deny entry. If posaUe. contain as a liquid for posriUere-iefining. Absorb onto sand or 
other absorbent materiaL Shovel into closaMe contamer for disposal. Wear protective equipment 
pe^edbelow. Contain away from surface waters and sewers. 

WASTE DISPOSAL 
M^HODS: Dipose in accordance with Federal. State, and local legnlatioos. Contaa Safety-Klcen regarding 

recycling. 

BANDUNG 
PRECAUTIONS: Avoid contaa with eyes, sldn or clothing. Use in well ventilated area and avdd breathing vqxns 

ormists. leeway fiom heat, sparks and open flames. 

SHIPPING AND STOUNG 
VPRECAUnONS: Enpty prodna containets may contain product readne. Do not pressurize, cot. beat. wdd. grind' 

or expose containets to flame or other SQUtoes of ignition. Keep container tightly closed when not 
in use and during transport. 
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f^tkSONAL 
HYGIENE: Use good personal hygiene. Wash thoroughly with soap and water after handling and before 

eating, drinking or using tobacco products. Launder contaminated clothing and clean protective 
equiprnem before reuse. 

L SECTION IX - CONTROL MEASURES 

VENTILATION: 

PROTECTIVE 
GLOVES: 

EYE 
PROTECTION: 

RESPIRATORY 
PROTECTION: 

OTHER PROTECTIVE 
EQUIPMENT: 

Provide local exhaust or general dilution veahhtun as determined necessary to maintain 
ccocentratioos vapms or mists below applicable exposure limits. Where explosive mixtures 
may be present, systi^ safe for sucb kxatkms should be used. 

Use ni trile or neoprene gloves to prevent contact with skin. 

Where there is likelihood of ̂ ill or splash, wear chemical goggles or faceshield. Contact lenses 
should not be WOIIL 

Use MIOSH-rqtproved respna^ protective equipm^ when concentration of vipois or mists 
exceeds applk^Ie exposure limit Dqiending on dte airbcnie concentration, use a respirator or 
gas mask with qjprapdate cartridges and canisieis (for organic vqxrr with inistptefilter). Aself-
cootained breathing a^qai^CSCSA) is required fior huge and ernergendet Selectunand 
use of respixataty jaoiective equ^xnent should be in accordance with OSHA General Industry 
Standard 29 CFR 1910.134 - Respiiratary Protection. 

Wear solvem-resistant boots, apam or other protective clothing where and splashes are 
possible. A source of clean water should be available in work areas forllushmg the eyes and skin. 

SECTION X - OTHER REGULATORY INFORMATION 

JOT PROPER SHIPPING NAME: 

DOT CLASS: 

DOTNVMBER: 

SARA TITLE HI: 

Peuoleum Nsphtha 

Combustible Liquid . 

UN 1255 

Produa contains a toxic chemical or chemicals subject to the rqxrrting 
reqmrements of Section 313 of Htle m of the Superfund Amendments and 
Reantborizatkm Actttf 1986and40CFRFart372. Toxic constituents are listed 
with an asteti^ in Section n this Material Safety Data Sheet 

Produa poses the following physical andAv health hazard(s) as defined in 
40 CFR 3703 (Sectians 311,312 of SARA Tide m): 

immf^iat^. (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
FireHaz^ 

SECTION XI ~ PREPARATION INFORMATION 

PREPAREDBY: SK Produa Review Cbmmittcc FORMNO. 900-14-001 

ORIGINAL ISSUE DATE: July 20.1989 REVISED: March 12,1990 SUPERSEDES; July 20.1989 

I an liilct idcadeat to the B(e of ihtt pfoducL To die beat cf car knowladec, the jpfotmatiaa fmniriiwd herein ii Trmur Howevti. Safay-
M an liaWWy M npL iL. Ml, • • p.. MI It M VM f M winfei rUtrr irt^wrM 

•VmilBal. ermtarhafaafel^ ' ' •* ' ' ^ 
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IMMERSION CLEANER/CARBURETOR AND COLD PARTS CLEANER 609 
MATERIAL SAFETY DATA SHEET 

SECTION I ~ PRODUCl' INFORMATION 

Safety-Kleen Corporation. 777 Big Timber Road-Elgin. IL 60123 
For Prodnct/Saies Information CaD 708/697-8460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

These numbcrt are for aacrgea«T Bse 800/1942^9 or 312/!94^5969 800/424-9300 
only. If you desire Don-enMrgcncy RUSH POISON CONTROL CENTER CHEMTREC 

CmCAGQ. ILLINOIS 04 HOtXRS) 
please can the tdephoae nambcr 
listed ahore. 

IDENTTTT (TRADENAME): 

SK PART NUMBER: 

FAMILTICHEMICALNAME: 

PRODUCT USAGE: 

IMMERSION CLEANER/CARBURETOR AND COLO 
PARTS CLEANER 609 

609,6631,50 

N/A 

REMOVING CARBON RESIDUE FROM PARTS 

SECTION n - HAZARDOUS COMPONENTS 

^r.itq4icAci(] 

iSnlfooate 

Hexj^cMGIycoi 
Die^^coe Glyoal 

*MelliyIaie Chloride 

Di-diloiobeszcaef; 
o-didaoR)ba 

•(p-dkUorobenzene) 

*0®^icUoFObcozcnc) 

Convex Amines 

ProbnM Alcohol 
*lfopio(]^ Alcohol 

Tiifrtanolimmc 

Wito 

SYNONYM S 
CAS 
m 

OSHA 
PEL 
fopm) 

ACOIH 
TLV 
fapni3 

hCxedCietcla 11^ 1319-77-3 5(SIdn) 5(S]da) 

SiufBcint 7.4 

107-41-5 
111-4^ 

25(Q 
N/E 

25(0 
N/E 

Didilotomcthane 31.7 75-09-2 500 
1000(Q 

50 

ODCB IOLS 
105 

105 

95-50-1 
106-46-7 

541-73-1 
llOSTEL 
N/E 

HOSTEL 
N/E 

Rust Inhibilor 0.4 

107-19-7 
67-63^ 

l(Slan) 
400 
500STBL 

ICSIdn) 
400 
500STEL 

TEA 04 102-71-6 N/E N/E 

108 7732-18-5 N/E WB 

* See Seoioo X • Other Regolatoiy Bifomiitiaa 
N/B=N«BittbIiifae<l 
(Q oCei&if Cooceatntiao 

SECTION HI ~ PHYSICAL DATA 

PHYSICAL STATE, 
^VEARANCEAND ODOR: 

HUNG POINT: 

Uqmd-dear, dark amber, with aromatic odor. Two distinct layers comprise Ifae 
prodoct; tq) water, lower layer solvent 

102» - 395® F 
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KMLTING POINT: 

EVAPORATION RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY; 

VAPOR PRESSURE: 

SOLUBUJTY IN WATER: 

pH: 

SPEOPIC GRAVITY: 

MOLECULAR WEIGHT: 

known 

1.0CWaler«l) 

Miyority 

Same as Water 

Same as Water 

Completely miscible in all proportions. 

9-10 in water phase 

1.19 (Waters IJO) 

Use molecular wei^ts of individual components. 

VOLATILE ORGANIC COMPOUNDS: 750 g/L 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 

AUTOIGNTTION TEMPERATURE: 

CONDITIONS OF FLAMMABIUTY: 

FLAMMABLE LIMITS IN AIR - LOWER: 

Non-Flammable 

Not Known 

Non-Flammable 

Noit-Flammable UPPER: Non-Flammable 

EXTINGUISHING MEDIA: None Special 

FIRE FIGHTING PROCEDURES-SPECIAL: None; produa is non-flammable. NFPA 704 Rating 3-2-0 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Although product is non-flammable, flames, welding arcs or other high temperature 
sources can cause decompositian. This decomposition can yield condsive and toxic 
gases, vapors mists or fiimes. Use a self-contained breathing 2^>paratus (SCBA). 

HAZARDOUS COMBUSTION 
PRODUCTS: Although product is non-flammable, flames, welding arcs or other high temperaune 

sources can cause decompoation. This decomposition can yield corrosive and toxic 
gases, viq)ors. mists or fiunes (e.g. hydrogen chloride, phosgene, oubon motioxide, eta) 

SECTION V ~ REACnVITY DATA 

STABILITY: 

INCOMPATIBILITY: 
{CONDITIONS to AVOID) 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSITION 
PRODUCTS: 

Nonnaflystabla 

Strong oxulizittg agents 
(ag. chlorine, peroxides, strong adds) 

Not known to occur under normal condMoiis. 

Normally none; however, fhmes and welding arcs can produce corrosive and toxic 
gases, vtyrora and fiimes (ag. hydrogen chhinda idioiq^ma carbon mtmoxide). 

SECTION VI ~ HEALTH HAZARD DATA 

PRIMARY ROUTES 
OFEXPOSURE: gWn 3xid cyc gifin absotptkm. 
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HSALTH HAZARD DATA/SIGNS AND SYMPTOMS OF EXPOSURE: 

ACUTE: Skin: Qurosive to living tissue and is rapidly absoibcd through the skin causing systemic i»isoning. Contact 
with unprotected skin can cause discoloration, initation, blistering and slow healing chemical burns. Paitial 
anesthetic imqteities may mask affects. 

Eyes: Contaa with liquid may cause severe chemical bums and produce permanent damage. 

Inhalation: May result in severe respiiatoiy initation; gastrouilestinal distress (nausea, vomiting), central 
nervous system dqpiession (headache, drowsiness, confusion) and tin^g or numbness of the 
extremities. Severe exposures may lead to lespiataiyfiailnre, coma and death. 

CHRONIC: 

Ingesdon: Kby produce bunting pain m the mouth and stomach, severe abdominal pain with nausea, vomiting, 
dowieqtiiation and iir^ular pulse, and daifc blue sUn disookuation. Synqitoms similar to those for inhaladon 
also may occur. 

Exposure to high concentrations may lead to damage to the liver, kidneys and lungs. Contact with ridn inay 
cause dermatitis, gastrointestinal distnders and produce symptoms similar to those for inhalation. 

OTHER POTENTIAL HEALTH HAZARDS: 

Metabolism of tnethylene chloride may elevate catbaxyfaemoglobio levels. 

MEDICAL CONDITIONS 
AGGRAVATED BY 
EXPOSURE: Individuals with pie^xistiiig liver, kidney, lung or cardiovascular dysfunction may have increased 

suscq)til^ly to the effects of exposuie. Cratactwidt skin may aggravate prC'Cxisting dermatitis. 

CARCINOGENICITY: Meth^ene chloride is listed by NIP and lARC as a suspected carcinogen. P-dichlorobenzene is listed 
by lARC as a suq)ected carcinogen. 

SECTION vn - EMERGENCY AND FIRST AH) PROCEDURES € ^ES: 

SKIN: 

INGESTION: 

INHALATION: 

For direct contact, flush e;^ with clean water for 15 minutes lifting tipper and lower lids occasionally. 
Consult physician if initation persists. If initation or redness from exposure to vapors or mists develop, 
move victim away from exposure and iiuo fresh air. 

Remove contaminated clothing. Wash skin twice with soap and water. If irritation develops and 
persists, consult a physician. 

Aspiration hazard. If consdous. dilute with 4 to 8 ounces of vrater and seek immediate medical 
attention. DO NOT induce vomiting. 

Remove to fresh air immediately. Use oxygen if there is diffrculty breathing or artificial respirafion if 
leqnratioo has stopped. Do not leave victim unattended. Seek immediate medical attention if 
necessary. 

SECTION vm - PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

HANDUNG 
PRECAUTIONS: 

Ventilate area and avoid breathing vapors. Absorb ^ill with oil absorbent or soda arii. Catch and 
coUea for recovery as soon as pt^ible. Shovel into dosable conttuner for disposaL Wear protective 
equipment qredfied below. Contain away from surface waters and sewers. 

Diqrpre in accordance with Federal. State and local regulations. Contaa Safe^-Kleen regarding 
recycling. 

Keep away from heat, qrarks and open flames. Use adequate ventilation. Avoid contaa with ridn. eyes 
anddothmg. Avoid breathing vtpors. 
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SHIPPING AND 
STORING 
PRECAUTIONS: 

PERSONAL 
HYGIENE: 

Empty product containers may contain product residue. Do not pressurize, ciit, heat, weld, gnnd or 
expose containers to flame or other sources of igmtion. Keep container tightly closed wheii hot in tise 
and during transport. 

Use good personal hygiene. Wa^ thoroughly with soap and water after handling and before eating, 
drinking or using tobacco pnxiiicts. 

SECTION K - CONtROL MEASURES 

VENTILATION: 

PROTECTIVE GLOVES: 

EYE PROTECTION: 

RESPIRATORY 
PROTECTION: 

OTHER PROTECTIVE 
EQUIPMENT: 

Provide local exhaust or general dilution ventilation, as determined necessary, to mmtain 
concentrations of vaptxs below applicable exposure limits. 

Wear Viton gloves to prevent skin contact 

Where there is a likelihood of contact with the face and/or eyes, wear a faceshield and 
chemical goggles. Contact lenses should not be worn. 

Use NIOSH-qiproved respiratory protective equipment when concentratitm of vr^pors exceeds 
applicable exposure limit Dqiendmg on die airborne concentration, use a respirator or g^ 
made with apprt^Kiate ct^dges or canisters (for organic vapOrs). A self-coiitained breathkg 
apparatus (SCBA) is required for large ^iUs and emergencies. Selection and use of 
re^irattsy protective equipment should be in accordance with OSHA General Industry 
Standard 29 CFR 1910.134 - Reqiiraloiy Protection. 

A source of clean water should be available in the work area for Hushing eyes and skut Wear 
solvent-resistant boots, i^ron or other protective clothing where spills or splashes are possible. 

SECTION X ~ OTHER REGULATORY INFORMATION 

DOT PROPER 
SHIPPING NAME: 

DOT CLASS; 

DOT ID NUMBER: 

SARA TITLE III: 

Compound, Cleaning Liquid 

Conosive Liquid 

NA1760 

Produa contains a toxic chemical or chemicals subject to the rqiorting requirements 
of Section 313 Ude m of the Siqierfimd Amendments and Reauthori^on Act of 
1986 and 40 CFR 1^372. Tmdc constitnents are listed with an asteridc in Section n 
of this Material Safety Data Sheet. 

Product poses the following physical and/or health hazard(s) as defined in 
40 CFR 3703 (Sections 311,312 of SARA Title m): 

Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 

SECTION XI - PREPARATION INFORMATION 

PREPARED BY: SK Produa Review Committee FORM NO. 900-14-002 

ORIGINAL ISSUE DATE: July 20,1989 REVISED: December 1,1989 SUPERSEDES: July 20,1989 

Uterosnmei aniuktinciileatiotheiifeoftlnspfDdncL To the bat cf ourloiowdeJsc, iheinfenniiiifln cortainml heiem M acpmie. However, Safety-Kleen 
utomet noEdiqiiyiriuasocwibrihewenR^arcnqdEteaeu tfihsMocmatiaQoeaiiiiiedheRia. No leptciertitioni or wiTTintiet. gdier eroreis Of 

•. or merAintaMitv. fitnen fnr . fnr^ nr of mv oilig B«nm ire nulla heieondtr iwfli lernea to mfomMtloil or the prawa to jaum 
. ThedMaconttinfdoaltiiiihectigiplieiioifaeiimeridMiiippKedtoilieiMer. 
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SAFETY-KLEEN IMMERSION CLEANER AND COLD PARTS CLEANER 699 
MATERIAL SAFETY DATA SHEET 

SECTION I - PRODUCT INFORMATION 

Safety-Kleen Corporation - 777 Big Timber Road - Elgin, EL 60123 
For Prodnct/I^es Information Call 708/697-8460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

Thcne aumbeis are for cmtrfca^ ue 800/942-5969 or 312/942-5969 800/424-9300 
oOly.iryoa desire non-oinereency RtSH POISON CONTROLCENTER CHEMTREC 
ioforaMtioB aboot Ifafa predttct. cmcAGQ, nxmois <34 HOURS) . 

Hsied above. 

IDENTITT (TRADE NAME): 

SKPAFTNUMBER: 

FAMIU/CEEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN IMMERSION CLEANER AND COLD 
PASTS CLEANER 699 

€861,699 

N/A 

REMOVING CARBON RESIDUE FROM FARTS 

SECTION n - HAZARDOUS COMPONENTS 

|iyiaoiatic ISO Hesvy Araaudc Naphdu 

•(May ccotam up to 5% Napfatbalcac) 

TYHCAL 
^BYWT. 

N-Mellqrl-2-FyiRdiiloac 

D^rofylaie Gfyccl 
MctlqiElher 

Moooetlianalanniie 

Oleic Add 

Water 

**(rocal tolventt} 

N/B=NdtF.itahK^ 
* See Sccliaa X - Giber Regnlatoiy Bifoimatiao 
•ntoMMdualeUoriBated •clvenl>ai* 

NMP 

Diprop^ene Glyod 
Ether 

Red Oil 

OSHA AOGIH 
CAS PEL H-V 
m fapml fcoml 

64742-94-5 100 (Exxon) lOO^xxon) 

91-20^3 10 10 
15STEL i5sraL 

S72-50-4 100 (BASF) 100(BASIO 

34590-94-S 100 100 
1»STEL 150STEL 

141-43-5 3 3 
6STEL 6STEL 

11240-1 N/E N/E 

7732-18-5 

02 (Max) 

SECTION m - PHYSICAL DATA 

PHYSICALSTATE, 
APPEARANCE AND ODOR: 

BOnJNG RANGE: 

)yAELnNG POINT: 

EVAPORATION RATE: 

Clear, leddish brown liquid with bydrocaibon odor. 

210" - 439® F 

<10°F 

lD(Water=l) 
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PERCENT VOIATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBIUrr IN WATER: 

pH: 

SPECIFIC GRAVITY: 

MOLECULAR WEIGHT: 

VOLATILE ORGANIC COMPOUNDS: 

92Wl.% 

2.6 (Air >= IJO) 

109 mm Hg at 25® C 

(^ooqileiely miscibk in all propcatioiis. 

108.5tV50 (Wata/Solvcat) 

0.95 (Water = IJO) 

127. Average mdecolar of coa^oneats. 

N/E 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 

AUTOIGNITION TEMPERATURE: 

CONDITIONS OF FLAMMABHITY: 

FLAMMABLE LIMITS IN AIR - LOWER: 

EXTINGUISHING MEDIA: 

FIRE FIGHTING PROCEDURES - SPEaAL: 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

SETA. 142® FCMin.) 

Not Known 

Ignitable, if material is heated above its flash point 

08 UPPER: 7.0 

None Special 

NFPA 704 Rating 2-2-1 

Decoiiqx)aiion and combosdon products may be toxic. Heated tanks may niptuie. e^^lode or 
be thrown into the air. Vapors are heavier than air and may travel great distances to ignition 
source and flashback. 

HAZARDOUS COMBUSTION PRODUCTS: 

Thermal decompoation and burning may prodnce carbon immoxide, oxides 
of nitrogen and acrid smoke. 

SECTION V - REACTIVITY DATA 

STABILITY: 

INCOMPATIBILITY: 
(CONDITIONS to AVOID) 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSITION 
PRODUCTS: 

Ntsmally stable. 

Stmng firiHiriiig 
(e.g. chlorine, peroxides, strong acids) 

Not known to occur under normal omditimi^ oaddes of nitrogen and acrid 
Glycol ethers have been diown to form oqtloave peroxides. 

Nnmally none; however, incomplete bnrrung may yidd carbon monoxide. 

SECTION VI - HEALTH HAZARD DATA 

PRIMARYROUTES 
OFEXPOSURE: Inha]adon.dcin and ̂  contact, ̂ absoiptioa 

HEALTH HAZARD DATAJSIGNS AND SYMPTOMS OF EXPOSURE: 

ACUTE: Skbc Cbtrosive to living tissite and is absorbed through ihe skin cansmg systemic poisoning. Contact with 
unprotected skin can cansedisoolotatioa. imitation, blistging arid dow healing chemical bums. 
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CHRONIC: 

Eyer. Coniaawiih liquid may cause severe chemical bums and produce pcnnancol damage. 

hUuUaaoK May resuk in sevoe rcspiratoty nriialioii; sastrointesdnal distress (nausea, vomiting), central 
nervous system (headache, drowsiness, confhsion) and tingling or numbness of the 
extremities. Sevoecaqiosnres may lead to respiatcsyfinlnre, coma and death. 

Ingestion: May produce butning pain in the mouth and stomach, severe abdominal pain with nausea, vomiting, 
dowiesphaticn and iii^iilar poise. Symptoms siaular to those for inhalation also may occur. 

Exposure to high concentratipns may to *»rna^. to the liver, kidneys and InogL Qmtact with skin may 
rancf. Hwrnafitic ymt pi¥vtnr»- gymptrwng rimanr m thfw. for inhalatiftn 

OTHER POTENTIAL HEALTH HAZARDS: 

gitycol methyl ether is a mild aOeigen. 

MEDICAL CONDmONS 
AGGRAVATED BY 
EIPOSDRE: Ihdividnals with pro-existing liver, Iddn^. lung or caadiovasctilar dysfunction may have increased 

snscqitilnlity to the effects of esqxjsme. Contaa with dck may oggcavate pre-existing dermatitis. 

CARCINOGENICITY: f^phthakoeisanejqKixniaitaltniiKBigea. Mntt^enicdataexistsandNiqAthaleaeisinclndedinEPA 
Genetic ToxiodlQgyRQgcam. Oleic acid is an expeiimenialttimorigea. 

SECTION vn-: RGENCT AND FIRST AD) PROCEDURES 

EYES: 

SKIN: 

^INGESTION: 

INHALATION: 

For direct contact. And eyes with dean water for 20 minutes lifting upper and lower lids occasionally. 
Consult phyddan if irdtation persists. If iriiiadonoriedness torn exposure to vapors or mists devdop, 
move victim away from exposure and into fresh air. 

Remove amtaminated clothing. Wash ddn twice with sosp and warn. If initation devdops and 
persists, consult a {Aysidan. 

AsinraticHi hazaid. If consdous, dilute with 4 to 8 ounces of water and seek immediate medical 
attention. DO NCIT induce vomiting. 

Remove to firedi air immediatdy. oxygen if there is difBculty breathing or artifidal recitation if 
respration has sttqjped. Do not leave victim unattended. imme^te medical attention if 
necessary. 

SECTION vm ~ PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

HANDLING 
PRECAUTIONS: 

SHIPPING AND 
STORING 
PRECAUTIONS: 

) 

PERSONAL 
HYGIENE: 

Ventilate area and avdd breathing vtptrs. Absorb spU with oil absorbent or soda adL Catch mid 
collea for recovery as soon as po^iUe. Shovd into dosable coitainer for disposaL Wear protective 
equipment specified bdow. Contain away from surface waters and sewers. 

Dispose in accordance widi Federal, State and local regulations. Contaa Safety-Kleen r^arding 
recyding. 

Keq>aw^£nomh^qadcs and open flames. Use adequate ventilatkm. Avoid contaa with ddn. eyes 
anddothing. Avoid breathing vapors. 

Enqiiy produa containcs ina^ conttdn prodna leadne. Do na ptessoiizc, cut, heat, wdd. gimd or 
expose containers to flane or other sources of igrution. Keq> container tighfly closed wtienna in use 
and during tranqxxt 

Use good personal hygiene. Wash thoroughly with sotq> and water after handling and before eating, 
drinldng or using tobacco products. 
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SECTION IX - CONTROL MEASURES 

VENTILATION: 

PROTECTIVE GLOVES: 

EYE PROTECTION: 

RESPIRATOR! 
PROTECTION: 

OTHER PROTECTIVE 
EQUIPMENT: 

Provide local or general diludon veadlatimi, as determined necessary, to maintain 
concentxations viQiois bdow q)idicable exposure limits. 

Wearneopiene gloves to prevent ddn contact 

Where there is a likelihood of contact widi the face and/tff eyes, wear a faceshieki and 
dieniical giggles. Ckmtactknses should not be wotrt 

Use NIOSH-q^aovediespiratoiy protective eqtriptnent when ctmcentration of vqioits exceeds 
exposure limiL I^petulmg on the aixborite ctmcentratioii. use a lespmaior or ps 

mask with appropriate cartridgK or canisters (far organic vtpoBs). A self-contained breathing 
apparatus (SCBA) is requned ftx large s^ls and emergencies. Selection and use of 
lespitaiory protecdve eqnqxnent should be in accordance with OSHA General fadustiy 
Standard 29 OK 1910.134 - Respiratory Protection. 

A source dean water should be available in die work area for fhishing 
solvent-iesistaiit boots, qiron or other {sotective clothing vdiere qnlls or 

and skin. Wear 
are possible. 

SECTION X ~ OTHER REGULATORY INFORMATION 

DOTPROPER 
SHIPPINGNAME: 

DOT CLASS: 

DOT ID NUMBER: 

SARA TITLE III: 

Conqiound, Cleaning Liquid 

Corxosive Liquid 

NA1760 

Rrodna rnnunjK a toxic chemkal or chemicals subject to the reporting requirements 
of Section 313 of Ude m of the Supofand Amendments and Reauthcrization Act of 
1986 and 40 CFR Part 372. Toxic constituents are listed with an asterisk in Section n 
of this hfaterial Safe^ Data Sheet. 

Prodnct poses the following physical and/or health hazaid(s) as defined in 
40 CFR 370i (Sections 311,312 of SARA Title III): 

Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
Hie Hazard 
Reactivi^ Hazard 

SECTION XI - PREPARATION INFORMATION 

PREPARED BY: SK Technical Services FORM NO. 900-14-057 

ORIGINAL ISSUE DATE: December 1,1989 REVISED: April 6.1990 SUPERSEDES; December 1,1989 

UierusiBBetaBxiilcfinGidcotioiheateoftfaUpiodKL Toihebettcfowtjiowledge,ifaeinfonniik»cot««ii>edhgcmM«ccorBie. Howev(^Sifeiy4aeen 
taeliitaiqritluaioeyrfafdieacciiacycccwinilfWiiciiicfihejafemutioucoQiihedherBn. Now!pieieiin*tn«««r 

IMP or of MY odwr ««tnre are mide herennder with tetpea to infonn«tion or ifae prodnct to •wtrich 
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SAFETY-KLEEN140 SOLVENT-MS 
MATERIAL SAFETY DATA SHEET 

SECnON I - PRODUCT INFORMATION 

Sar* 'ety-KleenCorporatioa-777 Big Timber Road-Els^IL 60123 
For Prodnct/Sales Infornudion CaD 708/697-8460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

TbcM mnnlicn are for cmcTBCflcy ue 
only. If yoa dcdre Bon-emcrgnry 
Inforaudoa abotd this prodnct, 
please can the teiephooc BttndMr 
Hstad above. 

800/942-5969 or 312/942-5969 
ROSE POISON CONTROLCENrER 
CHICAGO^ ILLINOIS (24 HOURS) 

800/424-9300 
CHEbTTREC 

IDENTirr (TRADE NAME): 

STNONYMS: 

SKPAETNVMBER: 

FAMiaiCHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN 140 SOLVENT-MS 

PE1R0LEUM DISTILLATES, PETROLEUM NAPHTHA 

6616 

HYDROCARBON SOLVENT 

SOLVENT FOR CLEANING AND DECREASING PARTS 

SECTION n - HAZARDOUS COMPONENTS 

NAME 

Minenl 
Spiriu 

SYNONYM 

PcbolcDoi 
DistiHites 

•Pye 
(ooqtiiu Xylene) 

•Anti-Static Af est 
(ocntainaXyl^) 

* See Sectioa X • Other ReguUtay Lifonnanoa 

993 

.003 

aoool 

CAS 

64742-SS-7 

1330-20-7 

1330-20-7 

OSHA 
PEL 
fppml 

100 
(Stoddard 
Solvent) 

100 
150STEL 

100 
150STEL 

ACGIH 
TLV 
ftxml 

100 
Stoddard 
Solvent) 

100 
I50SIEL 

100 
ISOStEL 

SECTION m - PHYSICAL DATA 

PHYSICAL STATE, 
APPEARANCE AND ODOR: 

BOOING POINT: 

MELTING POINT: 

EVAPORATION RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBILITY IN WATER: 

Combustible liqmd - dear, green, with characteristic hydrocarbon odor. 

360® - 400® F 

NotAvmlable 

(Bu^I Acetates 1) 0.08 

99.9% 

5.48 (Air =1) 

03 mm of Hg at 68® F 

Negligible 
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pHt Not.^)l4icable 

SPECIFIC GRAVtTY; a770loa811 

MOLECULAR VfEIGHT: Approximatety 142 

VOLATILE ORGANIC COMPOUNDS: 770 g/L 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 140® F(TCC) 

AUTOIGNmON 
TEMPERATURE: 473® F 

CONOmONSOF 
FLAMMABIUTF: Materials most be moderately heated before ignition can occur. 

FLAMMABLE UMTTS IN AIR'LOWER: 1.0% UPPER: 7.0% 

EXTINGUISHING MEDIA: Carbon (fioride, foam, dry chemical, water (mist only). 

FIRE FIGHTING PROCEDURES "SPEaAL: NFPA 704 Rating 0-2-0 

Keep storage tanks cool widt water spray. Use self-contained breathing 
qrparatns (SCBA). 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Decomposition and combustion products may be toxic. Heated tanks ihay 
rupture, explode or be thrown into the air. Vapors are heavier than air and may 
travel great distances to ignition source and flashback. 

HAZARDOUS COMBUSTION PRODUCTS: 

Thermal decomposition and burning may produce carbon monoxide. 

SECTION V - REACTIVITY DATA 

STABILITY: Normally stable even under fire c^qxisure conditions and is not reactive with Normally stable even unocr rue eiqxrsure conomoi 
water. Normal firefighting procedures may be used. 

INCOMPATIBILITY 
(CONDITIONS TO AVOID): Strwig oxidizing agents (e.g. chlorxne, peroxides, strong adds). 

HAZARDOUS 
POLYMERIZATION: Not known to occur under normal conditions. 

HAZARDOUS DECOMPOSITION 
PRODUCTS: Normally none; however, incomplete bunting irtay yield carbon monoxide. 

SECTION VI - HEALTH HAZARD DATA 

PRIMARY ROUTES 
OF EXPOSURE: Skin and eye ccmtact; inhalation. 

HEALTH HAZARD DATA/SIGNS AND SYMPTOMS OF EXPOSURE: 

ACUTE: SUm Prolonged or iqieated contact tends to remove skin dls, possibly leading to irritation and dermatitis. 
No significant sldn abftsptioahaziud. 

Eytr. Contact may cause slight to moderate irritation. High vapor concentratitms (>SOO ppin) are 
irritating to the eyes. 
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Inhatadon: High conccatnitions of vapor or mist may be ixiitating to the icq)iratoiy tract, cause 
headaches, diznness. nausea, impaired copidination, anesthesia anesthetic and may have other central 
nervous system cfTects. 

IngesdoK Low aider of acute oial toxicity. May cause irritation of the throat, nausea, vomiting and 
symptoms of central nervous system dqsessioiL A^Hiadoa into the limgs during ingestion or vomiting 
may canse mod to severe pulmmiaiy injury and possibly death. 

CHRONIC: Prolonged and/or iq)eated contact may cause drying and cracking of the skin or dermatitis. 

OTHER POTENTIAL HEALTH HAZARDS: None Known 

MEDICAL CONDITIONS 
AGGRAVATED BY 
EXPOSURE: 

CARCINOGENICITY: 

Individnals with pie-existing central nervous system dysfunction may have increased 
suscqtti^^ to the effects of ejqtosure. Contaa with sldn may aggravate pre-existing 

Noncof the mgredients are known or suited cardnogens. 

SECTION vn - EMERGENCY AND FIRST AH) PROCEDURES 

EYES: 

SKIN: 

INGESTION: 

-^INHALATION: 

Ry direct contact, flndi^es with water for IS minutes lUlingtCTer and lower lids occasionany. 
Consult phyadan If initation or pain persists. If notation or redness from ejqxrsuretov^xssa' 
mists develop, move victim away from exposure into frerii air. 

Remove contaminated clothing. Wash skin twice with soq) and water. If irritation develops and 
persists, consult a physidan. 

If consdous. dilute with 4 to 8 ounces of water and seek immediate medical attentioiu DO NOT 
induce vmniting. 

Remove to fierii air immediately. Use oxygen if there is difficulty breathing or artificial 
resiucaticxi if leqriratioa has stopped. Do not leave victim unattended. Seek immediate medical 
attention if necessary. 

SECTION vm ~ PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

HANDUNG 
PRECAUTIONS; 

SHIPPING AND 
STORING 
PRECAUTIONS: 

PERSONAL 
HYGIENE: 

Remove all iguMai sources. VentUate area and avoid breathing vtpirs. For large spills, isolate 
area and deny entry. If posable, contain as a liquidity possible re-iefiiung. Absorb onto sand or 
other abscsbentmateriaL Shovd into dosaUe container for diqxrsal. Wear protective equipment 
specified bdow. Contain away fiom surface waters and sewers. 

Dispose in accordance with Federal, State, and local regulations. Contaa Safety-Kleen regarding 
recycling. 

Avoid coirtaa with eyes, sldn or clothing. Use in well ventilated area and avoid breathing viqxns 
ormists. Keqiaway£nmheat,qiarisandtqienflames. 

Empty produa containers may contain produa residue. Do not pressurize, cut, heat, weld, grind 
or aq)Ose containers to flame (mother sources of ignition. Keqi container tigbtly dosed when na 
in use and during tianqxnt 

Use good personal hygiene. Wash tfaoioughly with so^ and water after handling and before 
eating, dri^dng tvnahg tobacco products. Launder awtaminated clothing and clean protective 
equipment before reuse. 
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SECTION IX - CONTROL MEASURES 

VENTILAnON: Provide local evhaiwt or general dilotioa vcadlatjkxi as detenmned necessary to .maiTiiiiiii 
concentrations of vspors or mists below applicable exposnre limits. Where exploave nuxtnres 
may be present, systems safe f(v such locat^ should be nsed. 

Use nitrile or neopKOC gloves to prevent contact mth skin. 

Y^here there is likelihood of spill or splash, wear chemical goggles or faceshicld. Contact lenses 
should not be worn. 

Use NIOSH-approved respiratory protective equipqsent when concentration of vqxns or mists 
exceeds applic^Ie exposure limL Dqrending on die anbonie concentration, use a lespirtdu' or 
gas inask with qqiropriate cartridges and canisters (for organic vapor v^rnistpr^lter). Asdf-
contained breadimg apparatus ^CTA) is required fo huge qaUs and emergencies. Selectronand 
use of lesi^toQr protective eqmpment tiioold be in accordance widi OSHA General Indu^ 
Standard ̂  CFR 1910.134 - R^iratory Protection. 

OTHER PROTECTIVE 
EQUIPMENT: Wear solvent-resistant boots, ^non or other prtMective ckMhing where ^ills and splashes are 

possiUe. A source of dean water tiiould be availabie in work areas fcv flushing the eyes and sldn. 

PROTECTIVE 
GLOVES: 

EYE 
PROTECTION: 

RESPIRATORY 
PROTECTION: 

SECTION X - OTHER REGULATORY INFORMATION 

DOT PROPER 
SHIPPING NAME: 

DOT CLASS: 

DOT NUMBER: 

SARA TITLE HI: 

Petroleum Naphtha 

Combustible Liquid 

UN 1255 

Produa does not contain a toxic chemical or chemicals subject to the rqwrting 
requirements of Section 313 of Title in of the Supeiftmd Amendments and 
Reauthorization Act of 1986 and 40 CFR Part 372. 

Produa poses the following physical and/or health Iiazard(s) as defined in 
40 CFR 3703 (Sections 311,312 of SARA Tide ID): 

Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
RreHaz^ 

SECTION XI - PREPARATION INFORMATION 

PREPARED BY: SK Produa Review Committee FORM NO. 900-14-004 

ORIGINAL ISSUE DATE: July 20.1989 REV/SfiD; December 1,1989 SW»B*S£D£S; July 20,1989 

Utcr tunmet aU ndcf modem to die tite of iliie praducL To the best of our knowledge, the mfomudoa herda is accoiaie. Howevei; Safe^-
KkcaamBnesnolisbaiiy wluttoevcrfairdieacciaaqrorooiapieteiienoftiieinfoiinatioacoateiiiedheiaii. V -

—^ fimai for g puiailg BBBWC BT rf my other mmifg are mulOgwadg ffiih mppB to nfa 
I refcTt- Tbedaticnmtinm on itnidieetippiiet to mrmitrhalM supplied to tbeg '"' 
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SAFETY-KLEEN MULTI-USE LACQUER THINNER 6801 

MATERIAL SAFETY DATA SHEET 

SECTION I - PRODUCT INFORMATION 

Safety-Kleea Corporation • 777 Big Timber Road - Elgin, IL 60123 
For Product^ales Information CaO 708/697o8460 

EMERGENCY TELEPHONE MEDICAL: TRANSPORTATION: 

These numbers are for etnergeocy use 800/94^5969 or 312/942-5969 800/424-9300 
only. If you desire non-cmcrscncy RUSH POISON CONTROL CENTER CHEMTREC 
Infonnatlpn about this product. CHICAGO, ILLINOIS (24 HOURS) 
please call the tetcphone numiter 
Usted above. 

IDENTHY (TRADE NAME): 

SK PART NUMBER: 

FAMILYICHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN MULTI-USE LACQUER THINNER 6801 

6801 

N/A 

LACQUER THINNER 

SECTION U - HAZARDOUS COMPONENTS 

NAME SYNONYM % 
CAS 
NO. 

OSHA 
PEL 
(EC!!!) 

ACGIH 
TLV 
{PBD) 

'Toluene 

'Xylene 

Toluol 

Xylol 

11-43 

3-4 

108-88-3 

1330-20-7 

100 
150STEL 

100 
150STEL 

100 
150 STEL 

100 
150 STEL 

'Methyl EJhyl 
Ketone 

MEK -5 78-93-3 200 
300STEL 

200 
300 STEL 

'Methyl Isobulyl 
Ketone 

MIBK -3 108-10-1 50 
75STEL 

50 
75STEL 

'Acetone 2-PtDpanone 20-30 67-64-1 750 
1000 STEL 

750 
1000 STEL 

'Isopropenol Isopiopyl Alcohol 5-15 67-63-0 400 
500 STEL 

400 
500 STEL 

Spedil Lead Spirits VM&P Naphtha 05-32 8030-30-6 300 
400 STEL 

300 STEL 

Isobutyl Acetate Isobutyl Ester Acetic Add 0.1-15 110-19-0 150 150 

Ethgd 3-EthQxyptopionate 3-EthaKypnipiotiic Add -5 763-69-9 N/E Nffi 

N/E = Noi EtuUixhed 
* See Secuon X - Odier Regulaioiy Infonniiioa 

SECTION m - PHYSICAL DATA 

PHYSICAL STATE, 
APPEARANCE AND ODOR: 

BOrUNG POINT: 

IHEWING POINT: 

EVAPORATION RATE: 

Liquid - colcaicss, clear, with a characteristic solvent odor. 

-131 - 347® F 

Not Applicable 

330(N-Butyl = l) 
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PEtXENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLVBIUTY IN WATER: 

pH: 

SPECIFIC GRAVITY: 

MOLECULAR WEIGHT: 

100% 

3.02 (Air =1) 

78.6mmHg@20»C 

Appreciable 

Not ^plicable 

-0.8000 - 0.8438 (Water =1) 

Use molecular weight of individual components. 

VOLATILE ORGANIC COMPOUNDS: 800 - 844 g/L 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 

AUTOIGNITION TEMPERATURE: 

CONDITIONS OF FLAMMABIUTY: 

FLAMMABLE UMITS IN AIR - LOWER: 

<20» FCTCC) 

Not Available 

Normal temperatures and pressures. 

1.0% UPPER: 132% 

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical, water (mist o.nIy) 

FIRE FIGHTING PROCEDURES "SPEaAL: NFPA 704 Rating 2-3-0 

Water may be used to cool containers and fire figjiters. However, water could cause free 
solvent to float and spread fire. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Flammable liquid. Most components are Class IB with flash point below 73<* F and 
boiling point above 1(X)® F. 

HAZARDOUS COMBUSTION PRODUCTS: Carbon Monoxide 

SECTION V ~ REACTIVITY DATA 

STABILITY: 

INCOMPATIBILITY: 
(CONDITIONS TO AVOID) 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSITION 
PRODU(HS: 

Stable under normal temperatures and conditions. 

Heal sparks, flames, fire, strong oxidiziitg agents. 

Not known to occur under normal conditions. 

Normally none. Incomplete burning may yield carbon monoxide. 

SECTION VI - HEALTH HAZARD DATA 

PRIMARY ROUTES 
OF EXPOSURE: Inhalation, skin and eye contact 

HEALTH HAZARD DATA/SIGNS AND SYMPTOMS OF EXPOSURE: 

ACUTE: SJtbt: Contaa may cause irritation, dryness and cracking. Prolonged or rqieated contact m^ remove ridn oils, 
possibly leading to irritation and dermatitis. Material is reaffly absorbed through skin. 
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Eyes: Direct contact may cause severe irritation and temporary corneal damage. Vapors may cause noticeable 
redness, tearing, irritation and pain. Conjunctivitis may occur upon chronic exposure. 

Inhaladoa: Can cause headache. diTzincss. confusion, nausea, vomiting, irritation of the respiratoo' system and 
other central nervous system eCfects including uneonsdousness in extreme cases. 

Ingestion: Can cause burning of the mouth, throat and abdomen, nairsea, vomiting, diarrhea, symptoms of the 
central nervous system dqnession. including weakness. diTZtness. dow and shallow respiration, 
unconsciousness and convulsions. Aspiration into the lungs during ingestion or vomiting may cause mild to 
severe pulmonary injury and posdble death. 

CHRONIC: Inhalation: Prolonged overerqxrsure may cause damage to the liver, iddn^. spleen, lungs or nervous system. 

OTHER POTENTIAL HEALTH HAZARDS: 

Rqxnts have associated prolonged and repeated occupational exposure to solvents with permanent brain and/or 
central nervous system damages Intentional misuse by deliberately concentrating and inluding this material may 
be harmful or CaiaL Observe all apprcqniatecontrd measures. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: 

Individuals with pre-existiiig liver, Iddney, spleen, lungs, skin or nervous system dysfimction may have 
increased suscqttibility to the effects of the exposure. Contaa with ddnmay aggravate pre-ensting dermatitis. 

CARCINOGENICITY: No components are known or suspected carcinogens. 

SECTION Vn ~ EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

)^KIN: 

INGESTION: 

INHALATION: 

For direct contact, flu^ e;^ with clean water for 15 minutes lifting upper and lower lids occasionally. 
Consult physician if indtruion persists. If irritation or redness from exposure to vapors or mists develop, 
move victim away from exposure and into fresh air. 

Remove contaminated clothing. Wash skin twice with soap and water. If irritation develops and 
persists, consult a physician. 

Aspiration hazard. If conscious, dilute with 4 to 8 ounces of water and seek immediate medical 
attention. DO NOT induce vomiting. 

Remove to fresh air itrunediately. Use oxygen if there is difficulty breathing or artificial respiration if 
respiration has stopped. Do not leave victim unattended. Seek imme^te medical attention if 
necessary. 

SECTION VIU - PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

HANDUNG 
PRECAUTIONS: 

SHIPPING AND 
STORING 

^PRECAUTIONS: 

PERSONAL 
HYGIENE: 

Remove all igaition sources. Isolate area and deny entry. If possible, contain as a liquid for possible 
recycling. Absorb onto sand or other absorbent materiaL Shovel into closable container for disposal 
Wear protective equipment specified below. Contain away from surface waters and sewers. 

DiqxiK in accordance with Facial State and local regulations. Contact Safety-Kleen regarding 
recycling. 

Do not get into eyes, on ddn or clothing. Avoid breathing vapors. DO NOT smoke when handling this 
product 

Empty product containers may contain product residue. Do not pressurize, cut heat weld, grmd or 
expose containers to flame or other sources of ignition. Ke^ contruner tightly closed when not in use 
and during tranqxKt 

Use good perstmal hygiene. Wa^ thoroughly with soap and water after handling and before eating, 
drinking or using tobacco products. 
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SECTION IX - CONTROL MEASURES 

VENTILATION: 

PROTECTIVE 
GLOVES: 

EYE 
PROTECTION: 

RESPIRATORY 
PROTECTION: 

OTHER PROTECTIVE 
EQUIPMENT: 

Provide local exhaust or general dilution ventilation as deteniiined nccessaiy. when concentrations of 
vapors exceed applicable exposure limits. Where explosive matures may be present, systems safe for 
such locations should be used 

To protect against contaa with skin, wear nitrile gloves. 

Where there is likelihood of eye contact, wear chemical goggles. Contact lenses should not be worn. 

Use NIOSH-^^ved respiratoiy protective equipment when concentration of vapors exceeds 
applicable expoaire limiL Depending on the airborne ccmcentration. use a respirator or gas mask with 
^propriate cartridges and canisters (for organic vapors). A self-contained breathing apparatus (SCBA) 
is required for large qiiUs and emergencies. Selection and use of respiratory protective equipment 
should be in accordance with OSHA General Industry Standard 29 CFR 1910.134 - Respiratory 
Protection. 

A source of dean water should be available in the worit area for Husiwg eyes and sldn. Wear rubber 
apron or other protective clothing as needed to protect against spills or splash. 

L 
SECTION X - OTHER REGULATORY INFORMATION 

DOT PROPER 
SHIPPING NAME: 

DOT CLASS: 

DOT ID NUMBER: 

SARA TITLE HI: 

Paint-Related Material 

Flammable Liquid 

NA1263 

Product contains a toxic chemical or chemicals subject to the reporting requirements 
of Section 313 of Title 111 of the Superfund Amendments and R^uthorization Aa of 
1986 and 40 CFR Part 372. Toxic constituents are listed with an asterisk in Section II 
of this Material Safety Data Sheet 

Produa poses the following physical and/or health hazard(s) as defined in 
40 CFR 3703 (Sections 311,312 of SARA Title III): 

Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
Fire Hazard 

SE(rriON XI - PREPARATION INFORMATION 

PREPARED BY: SK Product Review Committee FORM NO. 900-14-056 

ORIGINAL ISSUE DATE: July 20.1989 REV/SED; December 1.1989 St/PERSEDES; July 20.1989 

User assumes all risks inddeat to the use of this product. To the best of our knowledge, the infoniutm contained hcidn is accurate. However. Safe^-KlM 
assttmct no Eahility whatsoever for the accuracy or otxnpleleness of theinfoimatioo contained herein. No represeritstioni or warranties, eithta- nptess w imched. 
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SAFETY-KLEEN HEAVY DUTY LACQUER THINNER 6782 

MATERIAL SAFETY DATA SHEET 

SECTION I - PRODUCT INFORMATION 

Safety-KIeeo Corporation - 777 Big Timber Road - Elgin, IL 60123 
For Product/Sales Information Call 70^697-1460 

EMERGENCY TELEPHONE 

These mimbcrs are for ancrEency use 
onljr. If ]roa desire Boa-emoacncT 
infomuUioa about this product, 
please can the telephone number 
Usted above. 

MEDICAL: 

800/942-5969 or 312/942-5969 
RUSH POISON CONTROL CENTER 
CHICAGO, ILUNOIS (24 HOURS) 

TRANSPORTATION: 

800/424-9300 
CHEMTREC 

IDENTITY (TRADE NAME): 

SK PART NUMBER: 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN HEAVY DUTY LACQUER THINNER 6782 

5820,5825 

N/A 

LACQUER THINNER 

SECTION II - HAZARDOUS COMPONENTS 

NAME 
•Toluene 

iL Kylene 

.H^une 

•Methyl Ethyl 
Ketone 

•Methyl Itobutyl 
Ketone 

Mcti^lcyclohexaie 

•Acetone 

•Cydoheune 

•Isoprepanol 

•Methanol 

Lactol Spirits 

Ethand 

n-Butyl Aceutc 

laobutyl Acetate 

^ ^3-ElhaKypropionate 

NIE = Not Esublished 
* See Sfftion X - Other Regulatoiy Infomiation 

SYNONYM 

Toluol 

Xylol 

n-Heptane 

MEK 

MIBK 

Cydciicxylmcthaiic 

2-Propanone 

Isoptopyl Alcohol 

Methyl Akohcd 

VM&PNaphtha 

Ethyl Alcohol 

Bu^l Acetate 

Isobu^ Ester 
Acetic Add 

S-Etfaoatyproniooic Add 
Etl^l Ester 

% 
5-60 

5-20 

N/E 

5-40 

0.1-10 

ai(MO 

2-20 

ai-20 

2-10 

0.1-20 

0.1-10 

ai-15 

0.1-15 

N/E 

GAS m 
108-88-3 

1330-20-7 

142-82-5 

78-93-3 

108-10-1 

108-87-2 

67-64-1 

110-82-7 

67-63-0 

67-56-1 

8030-306 

64-17-5 

123-86-4 

11O19-0 

763-69-9 

OSHA 
PEL 
(ppm) 

100 
150STEL 

100 
150STEL 

400 
500STEL 

200 
300STEL 

50 
75STEL 

400 

750 
1000 STEL 

300 

400 
500 STEL 

200 
250 STEL 

300 
400 STEL 

1000 

ISO 
200 STEL 

150 

N/E 

ACGIH 
TLV 
fppm) 

100 
150 STEL 

100 
150 STEL 

400 
500 STEL 

200 
300 STEL 

50 
75 STEL 

400 

750 
1000 STEL 

300 

400 
500 STEL 

200 
250 STEL 

300 

1000 

150 
200 STEL 

150 

N/E 
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SECTION UI - PHYSICAL DATA 

PHYSICAL STATE, 
APPEARANCE AND ODOR: 

BOIUNG POINT: 

MELTING POINT: 

EVAPORATION RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBILITY IN WATER: 

pH: 

SPECIFIC GRAVITY: 

MOLECULAR WEIGHT: 

VOLATILE ORGANIC COMPOUNDS: 

Liquid - coloriess. clear, with a characteristic solvent odor. 

- 131 - 347» F 

Not Applicable 

3.68(N-Butyl=l) 

100% 

3.02 (Air =1) 

94.7inmHg@20°C 

Appreciable 

Not Applicable 

-0.802 (Water =1) 

Use molecular weight of individual components. 

802 g/L 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 

FLASHPOINT: 

AUTOIGNITION TEMPERATURE: 

CONDITIONS OF FLAMMABIUTY: 

FLAMMABLE UMITS IN AIR - LOWER: 

<20°FcrcQ 

Not Available 

Normal temperatures and pressures. 

1.0% UPPER: 132% 

EXTINGUISHING MEDIA: Carbon dioxide, foam, dry chemical, water (mist only) 

FIRE FIGHTING PROCEDURES - SPECIAL: NFPA 704 Rating 2-3-0 

Water may be used to cool containers and firefighters. However, water could cause free solvent to float and spread fire. 

UNUSUAL FIRE AND EXPLOSION HAZARDS: 

Flammable liquid. Most components are Class IB with flash point below 73°F and boiling point above 1(X)°F. 

HAZARDOUS COMBUSTION PRODUCTS: Carbon Monoxide 

SECTION V - REACTIVITY DATA 

STABILITY: 

INCOMPATIBILITY: 
(CONDITIONS TO AVOID) 

HAZARDOUS 
POLYMERIZATION: 

HAZARDOUS DECOMPOSITION 
PRODUCTS: 

Stable under normal temperatures and conditions. 

Heat sparks, flames, fire, strong oxidizing agents. 

Not known to occur under normal conditions. 

Ntxmallynone. Incomplete burning may yield carbon monoxide. 

SECTION VI ~ HEALTH HAZARD DATA 

PRIMARY ROUTES 
OF EXPOSURE: Inhalation, skin and eye contact 
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HEALTH HAZARD DATA/SIGNS AND SYMPTOMS OF EXPOSURE: 

ACUTE: Skin: Contaa may cause iiriiation. dryness and cracking. Prolonged orrepeatcd contaa may remove skin oils, 
possibly leading to initation and dermatitis. Material is readily absorbed through skin. 

Eyer. Direa contaa may cause severe irritation and temporary corneal damage. Vapors may cause noticeable 
rediiess, tearing, irritation and pain. Conjunctivitis may occur upon chronic exposure. 

Inhalation: Can cause headache, confusion, nausea, vomiting, irritation of the respiratory system and 
other central nervous system effects includi^ unconsciousness in extreme cases. 

Ingestion: Can cause btnning of the mouth, throat and abdomen, nausea, vomiting, diarrhea, symptprns of the 
central nervous system d^resaon, including weakness, diTjiness, slow and shallow respiration, 
unconsciousness and convulsions. Aspiration into the lungs during ingestion or vomiting may cause mild to 
severe pulmonary injury and possible death. 

CHRONIC: Inhalation: Prolonged overexposure may cause damage to the liver, kidney, spleen, luiigs or nervous system. 

OTHER POTENTIAL HEALTH HAZARDS: 

Rqtoits have assodated protonged and repeated occupational exposure to solvents with pomanent brain and/or 
central nervous system damage. Intentioiid misuse by deliberately concentratir.g and inhialing this material may 
be harmful or fataL Observe all ai^iopiiate control measures. 

MEDICAL CONDITIONS AGGRAVATED BY EXPOSURE: 

Individuals with jro-existing liver, kidney, spleen, lungs, skin or nervous system dysfunction may have 
increased susceptibility to the effects of the exposure. Coniaa with skin may aggravate pre-existing dermatitis. 

CARCINOGENICITY: No components are known or suspcaed carcinogens. 

I) SECTION vn - EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

SKIN: 

INGESTION: 

INHALATION: 

For direct contact, flush e^ with clean water for IS minutes lifting upper and lower lids occasionally. 
Consult physician if initation persists. If irritation or redness from exposure to vapors or mists develop, 
move victim away from exposure and into fresh air. 

Remove contaminated clothing. Wash skin twice with soap and water. If irritation develops and 
persists, consult a physician. 

Aspiiatioi hazard. If conscious, dilute with 4 to 8 ounces of water and seek immediate medical 
mtention. DO NOT induce vomiting. 

Remove to fresh air immediately. Use oxygen if there is difficulty breathing or artificial respiration if 
respiration has stopped. £>o not leave victim unattended. immediate medical attendon if 
necessary. 

SECTION vm - PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

iHANDUNG 
fPRECAUTIONS: 

Remove all ignition sources. Isolate area and deny entry. If possible, contain as a liquid for possible 
recycling. Absorb onto sand m other absorbent materiaL Shovel into closable ccmtainer for disposal 
Wear {sotecdve equipment specified below. Contain away from surface waters and sewers. 

Dispose in accordance with Federal State and local regulations. Contaa Safe^-Kleen regaidiiig 
recycling. 

Do not ga into eyes, at skin or clothing. Avoid breathing vapors. DO NOT stnoke when haiklling this 
product 

Safety-Kleen Heavy tJuty Ijioqucr Thinner CT82 - I>ige 3 of 4 



SHIPPING AND 
STORING 
PRECAUTIONS: 

PERSONAL 
HYGIENE: 

Empty pioduct containers may contain product residue. Do not pressurize, cut, heat, weld, grind or 
expose containers to flame or other sources of ignition Keep cohtairtcr tightly cld^ when not in use 
and during transport. 

Use good pcrnnal hygiene. Wash thoroughly with soiq> and water after haixUing ^d before eating, 
drinking or using tobam products. 

SECTION IX - CONTROL MEASURES 

VENTILATION: 

PROTECTIVE 
GLOVES: 

EYE 
PROTECTION: 

RESPIRATORY 
PROTECTION: 

OTHER PROTECTIVE 
EQUIPMENT: 

Provide local exhaust or general dilution ventilation as detertnined necessary, when concentrations of 
vapors exceed applicable exposure limits. Where explore mbttures may be present, systems safe for 
such locations should be used. 

To protect against coniaa with skin, wear nitrile gloves. 

Where there is likelihood of eye contact, wear chemical goggles. Contact lenses should not be worn. 

Use NIOSH-approved respiratory protective equipment when concentration pf vapors exceeds 
applicable expoaire limit. Dqrending on the airb^e concentration, use a respirator or ̂  mask with 
^propmte cartridges and canisters (for orpnic vapors). A self-contained breathing appauatus (SCB A) 
is required for large ^ills and emergencies. Sel^on and use of re^iratory protective equipment 
should be in accordance with OSHA General Industry Standard 29 CFR 1910.134 - Respiratory 
Protection. 

A source of clean water should be available in the work area for flushing eyes and skin. Wear rubber 
apron or other protective clothing as needed to protect against spills or splash. 

SECTION X - OTHER REGULATORY INFORMATION 

DOT PROPER 
SHIPPING NAME: 

DOT CLASS: 

DOT ID NUMBER: 

SARA TITLE III: 

Paint-Related Material 

Flammable Liquid 

NA1263 

Product contains a toxic chemical or chemicals subject to the reporting requirements 
of Section 313 of Title III of the Superfimd Amendments and Reauthorization Act of 
1986 and 40 CFR Part 372. Toxic constituents are listed with an asterisk in Section II 
of this Material Safety Data Sheet 

Product poses the following physical aad/or health hazard(s) as defined in 
40 CFR 3703 (Sections 311.312 of SARA Tide III): 

Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
FireHazmd 

SECTION XI - PREPARATION INFORMATION 

PREPAREDBY: SK Produa Review Committee FORMNO. 900-14-055 

ORIGINAL ISSUE DATE: July 20.1989 REVISED: December 1,1989 SUPERSEDES: July 20,1989 
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SAFETY-KLEEN PERCHLOROETHYLENE 

MATERIAL SAFETY DATA SHEET 

SECTION I ~ PRODUCT INFORMATION 

SafctyKlcca Corporatioa • 777 Big Tuabcr Road • Qgin. IL 60123 
For Product/Sales iaforBatioa Call 70S/697.S460 

EMERGENCY TELEPHONE 

ptMM ClO Ifet UtaplMM I 

MEDtCAU 

S00/942.S969 or 312/M^S969 
RUSH rOISON CONTROLCEKTER 
CHlCACa ILLINOIS (34 HOURS) 

TRANSPORTATION: 

800/424.9300 
CHEMTREC 

IDENTnr (TRADE NAME): 

SK PART NUMBER: 

FAMILYJCHEMiCAL NAME: 

PRODUCT USAGE: 

SAFETY'KLEEN PERCHLOROETHYLENC 

775.778.10771.30771 

CHLORINATED HYbROCARBON 

DRY CLEANING SOLVENT 

SECnON n > HAZARDOUS COMPONENTS 

CTiiihfliMii) 

szzsaoM 
LL&3-T«B. 
iMniiiiiliitiiii 

too 

CAS 
IBL 

tsa-u-* 

OSHA 
PEL 
&BBd 

ACQH 
7LV 
(an) 

so 
ansTEL 

SECTION m » PHYSICAL DATA 

PHYS/CAL STATE, 
APPEARANCE ANDODOM: 

BOOING POINT: 

MELTING POmT: 

EVAPORATION RATE: 

PERCENT VOUmS: 

VAPOR DENSITT:. 

VAPOR PRESSURE: 

SOLUBIUTT IN WATER: 

PB: 

SPECIFIC GRAVITY: 

MOLECULAR WEIGHT: 

VOLATILE ORGANIC COMPOUNDS: 

rIMdvidiaildty 

250"F 

-9»F 

0J09Croiaeae>l) 

AppRBoaoBly 100% 

SA3 

13 nm Hf ® 2(F C (Coooeaaae) 

OD13ias/100fn«2S»C 

NatA|i|iicifalB 

L6(R/aier«lJ0) 

164 

Nose 

odor. 



CHRONIC: Prolonged and repeated exposure to high concentnuoas may result in damage to the hver. bdneM ar 
ceanl nervous system. Pnionged or repeated coruaa with skin may cause skin m become reaoene-
rough and dry and may result m dermaotis. 

OTHER POTENTIAL HEALTH HAZARDS: 

Animals exposed to high levels have shown-cardiac sensiuxauon. 

MEDICAL CONOmONS 
ACCRA VATED BY EXPOSURE: 

Individuab with pre-existing Uver. kidney or cennl nervous system dysfunction mav have 
^^^suscepubiiity to effects of the exposure. Cootaa widi skih may aggravate pre-ezisung 

CARCINOGENICITY: Petchloroethykiie is listed by OSHA. N7P and lARC as a suspected caretnogen. 

SECTION Vn ~ EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

SKIN: 

INGESTION: 

INHALATION: 

Flush eyes with water for 20 BOWKS Ufting upper and lower lids oceastoiially. Cbnsult physician 
ifuhtadoopenists. If untauou or redness from exposure to vapora or mats ̂ vdop. move vtcum 
away tan expoBue and BIO frett au. 

Remove contaminated clothmg. Wash skin twice with soap and water. If pentsts. 
consuh a physician. 

medical If conacBus. dihae With 4 to 8 ounces of water and 
00 NOT induce vonunof. 

Remove to fresh air immediaKty. Use oxygen if there is difScalty breathing or 
n»^piini5<»i if breathing has Do ntn lave vicChn tmatiended. Sftk 

if 

SECnON vm - PRECAUHONS FOR SAFE HANDLING AND USE 

SRILL 
RROCEDVRES: Isofaueseti Idenyenuy. Vcntilaiei 

Shovel 
I and avoid breathing vapora. Absorb ona sand or other 

for diipoaaL Wear protecuve equtpment 

WASTE DiSraSAL 
METHODS: 

HANDLING 
PRECAUnONS: 

SHIPNNGAND 
STORING 
PRECAUTIONS: 

vm 
recydsv. 

Do 

wiihFBdetaLStaBandloGaliefulatiaes. ContactSatay-iOeenicgBding 

orcloihinf. Avoid breathing DO NOT 

inwy contain] 
IB flame or other X 

Do not pressntiK. cut. heat. weld, grind 
of ignition Keep container ughtlycloKd when not 

h* •«'«*»' than air, do not store m 

PERSONAL 
HYGIENE: ifKr handling and before Use good paatmal hygieae. Wash thoroughly with soap and 

eatag.diidc^ or ustBg tobacco products. Oodung which becomes soaked widi aolvem should|^ 
be removed iniuKdiBKly Bid must not be worn until it is thoroughly laundeted and dried. 
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SAFETY-KLEEN DRY CLEANING GRADE SOLVENT F 780 

MATERIAL SAFETY DATA SHEET 

SECTION I - PRODUCT INFORMATION 

Safm-KlccnCorporation>777BitTuabcrRoad*Elfin.n. M123 
For Prodnct/Saia Information CaU 70i/<97-«4(0 

EMERGENCY TELEPHONE 

lewereliri 
j oBty.tfyowO^—• ipmcT 

MEDICAL: 

800942.59(9 or 312942.59(9 
ttsB POISON coimoLcxian 
CmCACa ILLINOIS (34 HOUSS) 

TRANSPORTATION: 

800/4249300 
CHEMnEC 

IDENTirr (TRADENAME): 

SK PART NUMBER: 

FAMILY/CHEMICAL NAME: 

PRODUCT USAGE: 

SAFETY-KLEEN DRY CLEANING GRADE SOLVENT F 780 

780 

CHLGRINATEDTLUGRINATED HYDRGCARBGN 

DRY CLEANING SOLVENT 

SECTION n - HAZARDOUS COMPONENTS 

113 .100 

CAS 
so. 

7<.|3-1 

OSHA 
PEL 

AOQU 
TLV 

1000 
1230 STEL 

IflOO 

X • OUwIUsetaienr 

SECTION m - PHYSICAL DATA 

PHYSICAL STATE, 
APPEARANCE AND ODOR: 

BOILING POINT: 

MELTING POINT: 

EVAPORATION RATE: 

PERCENT VOLATILE: 

VAPOR DENSITY: 

VAPOR PRESSURE: 

SOLUBILITY IN WATER: 

pH: 

SPECIFIC GRAVITY: 

MOLECULAR WEIGHT: 

VOLATILE ORGANIC COMPOUNDS: 

LkpiH • ck«. colodes liquid wiifa alight etfaezed odor. 

117^ F 

NocApplieabie 

0.1(004-1) 

100% 

6.5 (Air-1) 

334fnmH[g^T7"F 

0j02ft by wdght (77* F) 

NocAnrikable 
L57 (Water-1,^770 F) 

187 

None 



OTHER POTENTIAL HEALTH HAZARDS: None Known 

MEDICAL CONDmOSS 
AGGRAVATED BY EXPOSURE: 

Individuils with pie-exisung lung, sldn imd caxdipviscoiir system dysfuncnoh may have 
inoeased suscepobility to effects of the exposure. Contact with skin may aggnvate pre-exisnng 

CARCINOGENICITY: No componeng are listed by OSHA. NTP or lARC as known or suspected careinogenx. 

SECTION vn ~ EMERGENCY AND HRSt AID PROCEDURES 

EYES: 

SKIN: 

INGESTION: 

INHALATION: 

Flush with warerfo 20 mattiiBa lifting tipper and lower lids oocasioaally. CbnaiUpfaysiaao 
ifuitiauoo prniiti. Ifimtaiua orlednes from exponre to vaponormtss develop,move viam 
away from exposure and into fresh air. 

Remove comaminaiad clothing. Wash skin twice with soap and wamr. If tnitatiao penists. 
consult a physician.. 

Asphatioit hnattL If conscious, dilute with 4 to g ounces of water and seek hnmedtae medial 
DO NOT induce vomiting. 

Reaeove to fresh air immediaiely. Use ootyien if there is diCBctdty breathing or aniSdal 
reapiiBiion if breathing has stopped. Do not leave victim unattended. Seek immediare medical 

SECTION vm ~ PRECAUTIONS FOR SAFE HANDLING AND USE 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
METHODS: 

HANDUNG 
PRECAUTIONS: 

SHIPPING AND 
STORING 
PRECAUnONS: 

PERSONAL 
HYGIENE: 

IsoiaiB area and deny etny. Vendlaie area and avoid faieathiag vapors. Remove residue with^ 
inenaothent such as sand, oil or other Aaottem matoiaL Shovel into closable container for 

Wear piotective equipment ipedfifd below. away from surfree wares and 

Dispose in 
recycling. 

with Federal State and local r^uiatioas. Contact Safety>KIeen legattling 

Do not gs into eyes, on skin or clothing. Avoid fareaihiagvapan or mists. 

Empty ptodnaconMinffsiBaycontinn product residne. Do not pressuiize. cut. heat. weld, grind 
or expose conasms 10 flum or other sources ttfignitioiL Keep container tightly closed when not 
in use and during oaiBpocL Do not store above 12S*F. 

Use good personal hygiene. Wash thoroughly with soap and water after hanHikij before 
eating, dchildng or using tobacco products. 

SECTION DC- CONTROL MEASURES 

VENTILATION: 

PROTECTIVE 
GLOVES: 

EYE 
PROTECnON: 

Provide local eshanst or general dOutioo 
fonrftniiisjns of vapots below appiicable exposure limits. 

to 

Wc or maile ̂ oves for tepeued or proloogBd 

Where there is likBlihood of spai or splash, 
should not be 



{Ueyel«d Pcrehlorocchylatui for Dry CI««nlng 

Spaeific&c^otui 

PhyaicAl Tase Spaelflcaclon 

Spaciflc Gravity 20®C/20®C 

Pounds For Gallon 

Appoaraneo 

Color. APHA 

tTacar. PPM 

Purity: Parehloreactylsna by 
Voluso % C.C. 

lopurleios: Ochar taalogooaead 

Othar taydroearboaa 

Odor 

Spoe Taae 

Monvolaclla Saaldua, ppa 

Acid Aeeapeanea 

1.61 - 1.63 

13.4 

Claar, Fraa of Sadlaenc 
Sviapandad Kaearlal 

23 msTlmna 

SO BHTlWlia 

99.3 nialous 

.3% tBaxiinai 

.3% mavlTwni 

Charaetarlscle; xw 
raaldual 

No Spoe or Scain 

30 wartata 

.02 mavlaa 



—I"!- cArE -• ZA 1 rHEET "-HSO-

T II'-F-TT^-JAL H.EiiL'H ZEF.VlCEr. ITJC. . ~-ZR Er^.E=:EEr."ZV HuUPCE :NP~=-J. • 

.I'-'i -CFf . :;Ew :ZF;i : ;=0~o 
^ *.-r ."'I—TT'.- CF; 1-Z1Z-"''?®-

SUBSTANCE ISENTtF!CATIjN 

A,,^, CAS-riUMBEF: l';--Zl-l 
^ FTEC-NUMBEF. i WZ=~3'"-".--

FL'BSTArjCE: ETHYLENE GLYCOL 

TFADE NAMES/SYNONYMS; 
1 .Z-SIHvDROXYETHANE: 1 .Z-ETHANEHZL; ETHYLENE ALCOHOL: GLYCOL: 
GLYCOL ALCOHOL: MQNOETHVLENE GLtCOL: DOWTHERM 3R 1: ETHANE-l,Z-DICL: 
LUTROL-®: MACRCGOL AOO BPC: M.E.3.: TESCOL: Z-HYDROXYETHANOL: 
ETHYLENE OIHYDRATE: DOWTHERM SR: CZHftOZ: 0HS0P400 

CHEMICAL FAMIL*': 
GL fCOL 

MOLECULAR FORMULA: H-O-C-HZ-C-HZ-O-M MOLECULAR WEIGHT: AZ.OT 

CERCLA RATINGS 'SCALE '>-3): HEALTH-Z FIRE-l REACTIVITY»0 FERSISTENCE=0 
NFPA RATINGS (SCALE 0-4): HEALTH-1 PIRE>1 REACTIVITY«0 

COMPONENTS AND CONTAMINANTS 

COMPONENT: ETHYLENE GLYCOL CAS# 107-Zl-l PERCENT; ,100 

OTHER CONTAMINANTS: NONE 

EXPOSURE LIMIT; 
ETHYLENE GLYCOL: 
SO PPM (IZS MG/M3) OSHA CEILING 
50 PPM (IZS MG/M3) ACGIH CEILING (VAPOR AND MIST) 

SUBJECT TO SARA SECTION 313 ANNUAL TOXIC CHEMICAL RELEASE REPORTING 

PHYSICAL DATA 

DESCRIPTION; ODORLESS, COLORLESS, HYGROSCOPIC LIQUID WITH A SWEET TASTE. 

BOILING POINT: 338 F (198 C) MELTING POINT: 10 F ( -IZ C) 

SPECIFIC GRAVITY; 1.1088 SOLUBILITY IN WATER: SOLUBLE 

VAPOR DENSITY: Z. 14 VAPOR PRESSURE: O.OS MMHG 6 ZO C ) 

OTHER SOLVENTS (SOLVENT - SOLUBILITY): 
SOLUBLE IN ALCOHOL, ACETONE, GLYCEROL, ACETIC ACID, 
ALDEHYDES, KETONES, PYRIDINE: SLIGHTLY SOLUBLE IN ETHER: PRACTICALLY INSOLUBLE 
IN BENZENE, PETROLEUM ETHER, ,OILS, CHLORINATED HYDROCARBONS.i^,/: 



7T>;- '•Vr.'!- 7 r"jT?j:ML'5-'JLriK--—T fSv*.": ~I- ••7 ~ 
-i;.!: rG.•'^ 5 •.riPEFC'^.TEI- =aiJ'E-:'Afi ..ZLC; 

J:; -,^TA P.TECS): ^^EFPC'DUCTIVE ErrEITS LATA •.ETECE '. 
A-ZI'.fGEM STATUS: "CTJE. 

^ -^-^.--3; ir.FI-Ar-JT- irJHALATIC-N, 5Kir;. E.VE. 
--.L-rE LEVEL: ^OCEEATELY TOXIC BY INGEsTICfJ; ELIGHTL:' ">10 

-B£Z-F = -^:Ori. 
•LEGE" EF-EITE: ZENTEAL NERVOUS SYSTEM OErRESSANT: -IEFHRCTCA ITi; NELIRCT" i 
POISONING fiAV ARREST THE LUNGS, HEART. BLOOD, BRAIN AND LIVER. 

HEALTH EFFECTS AND FIRST AID 

INHALATION: 
CTHVLENE GLYCOL: 
IRRITANT. 
ACUTE EXPOSURE- INHALATION IS UNLIKELY AT ROOM TEMPERATURE. DUE TO THE L-W 

VAPOR PRESSURE. AEROSOLS AT 140 MG/M3 WERE IRRITATING, * AND 200 MG/M3 WEF= 
INTOLERABLE CAUSING A BURNING SENSATION OF THROAT AND COUGHING. EXPOSURE*" 
TO HIGH CONCENtRATIONS OF MISTS OR AEROSOLS MAY RESULT IN EFFECTS ON THE 
HEMATOPOIETIC SYSTEM AND CENTRAL NERVOUS SYSTEM WITH HEADACHE. DIZZINESS 
AND DROWSINESS. 

CHRONIC EXPOSURE- HUMANS EXPOSED TO AEROSOLS FROM 3-67 MG/M3 CONTINUOUSLY 
FOR 1 MONTH REPORTED IRRITATION OF THE RESPIRATORY TRACT. OCCASIONALLY 
SLIGHT HEADACHE AND LOW BACKACHE, BUT NO OTHER SIGNIFICANT ADVERSE 
EFFECTS, CONTINUED EXPOSURE TO VAPORS FROM A PROCESS UTILIZING A MIXTURE 
OF ETHYLENE GLYCOL. BORIC ACID AND AMMONIA HEATED ABOVE 100 C RESULTED IN 
NYSTAGMUS, LYMPHOCYTOSIS AND SUDDEN LOSS OF CONSCIOUSNESS FOR S-lO 
MINUTES. NYSTAGMUS OCCURRED 2-3 TIMES WEEKLY UNTIL EXPOSURE CEASED. 
REPEATED EXPOSURE TO SATURATED ETHYLENE GLYCOL VAPORS PRODUCED SLIGHT 
NARCOSIS IN RATS. EFFECTS ON THE FETUS HAVE BEEN REPORTED IN RATS AND MICE 
FOLLOWING EXPOSURE DURING GESTATION. THERE WAS A" LIKELIHOOD THAT AT LEAST 
A PORTION OF THE EFFECTS RESULTED FROM INGESTION SINCE ANIMALS GROOMED 
CONSTANTLY BEFORE AND AFTER EXPOSURE. 

FIRST AID- REMOVE FROM EXPOSURE AREA TO FRESH AIR IMMEDIATELY. IF BREATHING 
HAS STOPPED, PERFORM ARTIFICIAL RESPIRATION. KEEP PERSON WARM AND AT REST. 
TREAT SYMPTOMATICALLY AND SUPPORTIVELY. GET MEDICAL ATTENTION IMMEDIATELY. 

SKIN CONTACT: 
ETHYLENE GLYCOL: 
IRRITANT. 
ACUTE EXPOSURE- LIQUID MAY DEFAT THE SKIN AND CAUSE MINOR IRRITATION. ANIMAL 
STUDIES INDICATE THAT LETHAL AMOUNTS MAY BE ABSORBED THROUGH INTACT SKIN. 
ONE CASE HAS BEEN REPORTED OF COMA ACCOMPANIED BY MIOSIS AND SLOWED PULSE 
4 HOURS AFTER MASSIVE APPLICATION OF AN ECZEMA REMEDY CONTAINING ETHYLENE 
GLYCOL. SENSITIZATION REACTIONS MAY OCCUR IN PREVIOUSLY EXPOSED PERSONS. 

CHRONIC EXPOSURE- A SLIGHT MACERATING ACTION ON THE SKIN MAY RESULT FROM 
VERY SEVERE, PROLONGED EXPOSURE. REPEATED OR PROLONGED CONTACT MAY RESULT 
IN SENSITIZATION. 

FIRST AID- REMOVE CONTAMINATED CLOTHING AND SHOES IMMEDIATELY. WASH AFFECTED 
AREA WITH SOAP OR MILD DETERGENT AND LARGE AMOUNTS OF WATER UNTIL NO 
EVIDENCE OF CHEMICAL REMAINS (APPROXIMATELY 13-20 MINUTES). GET MEDICAL 
ATTENTION IMMEDIATELY. 

EYE CONTACT: • •••,••••• .• .iv.' 



"'-'E SEVERITY OF -01 SON I."iG -^^O'JIF.ES «C'f1INI3TF^."riON CF ^r-JV .^r-jTI ' 
:0£E FEOUIRED EHOL'LZ- EE -^ADE BY OUAUr lED ^EE MAL FEF.SCNNEL. 

E-'-'YLE'JE OLYCOL POISONING; 
"I-.E E~---iCu. lOO FF;QCF<. 1.5 NL/» G ORALLY INITIALLY. EIL'J'EE ~0 r-iC" 
rCFE ~-wN f:; ECLJTION. FOLLOWED BY 0.5-1.0 ML/KG EVERY E ^QURS IRALLv "R 
: ;7FA,EMCUSLy -CR 4 DAYS TO PREVENT METABOLISM OF INGESTED ETHVLENE -LV-—•_ 
"I -/ALATE. BLOOD ETHANOL LEVEL SHOULD BE IN THE RANGE 1-1.5 MQ/ML. G7VE~ 
lALZIJM GLUCONATE. 10 ML OF lOT. SOLUTION DILUTED IN 1 LITER OF 51: 5LLC''=E 

RAVENOUSLY AS NECESSARY TO MAINTAIN NORMAL SERUM CALCIUM LEVELS. -ALC'*-
ADMINISTRATION MAY CAUSE ANURIA DUE TO PRECIPITATION OF CALCIUM OXALATE 
-HE SIDNEYS '.DREISBACH, HANDBOOK OF POISONING, IITH ED.J. IN THE ABSENCE "? 
=ENAL IMPAIRMENT. FORCE FLUIDS TO 4 LITERS DAILY TO INCREASE EyCFETION CP 
'=ERFORM HEMODIALYSIS. ANTIDOTE SHOULD BE ADMINISTERED BY QUALIFIED MEDICAL 
PERSONNEL. 

ORAL OR INTRAVENOUS ADMINISTRATION OF 4-METHYLPVRAZOLE INHIBITS ALCOHOL 
DEHYDROGENASE AND HAS BEEN USED EFFECTIVELY AS AN ANTIDOTE FOR METHANOL OR 
ETHYLENE GLYCOL POISONING -ELLENHORN AND BARCELOUX. MEDICAL TOXICOLOGY}. 

REACTIVITY SECTION 

REACTIVITY: 
STABLE UNDER NORMAL TEMPERATURES AND PRESSURES. 

INCOMPATIBILITIES: 
ETHYLENE GLYCOL: 

AMMONIUM BICHROMATE: IGNITES €l tOO C. 
CHLOROSULFONIC ACID: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAiriE? 
CHROMIUM TRIOXIDEl IGNITES ON CONTACT. 
DIMETHYL TEREPHTHALATE • TITANIUM BUTOXIDE: POSSIBLE IGNITION. 
OLEUM: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER. 
OXIDIZERS (STRONG): FIRE AND EXPLOSION HAZARD. 
PERCHLORIC ACID: VIOLENT DECOMPOSITION. 
PHOSPHORUS<V) SULFIDE: EXPLOSIVE REACTION ON HEATING. 
POTASSIUM DICHROMATE: VIGOROUS EXOTHERMIC REACTION & 100 C. 
POTASSIUM PERMANGANATE: IGNITES ON CONTACT. 
SILVER CHLORATE: IGNITES Q 100 C. 
SILVERED COPPER WIRE: IGNITES. 
SODIUM CHLORITE: IGNITES @ 100 C. 
SODIUM HYDROXIDE: EXPLOSION HAZARD. 
SODIUM PEROXIDE: IGNITES ON CONTACT. 
SULFURIC ACID: TEMPERATURE AND PRESSURE INCREASE IN CLOSED CONTAINER. 
URANYL NITRATE: IGNITES « 100 C. 

DECOMPOSITION: 
THERMAL DECOMPOSITION PRODUCTS MAY INCLUDE TOXIC OXIDES OF CARBON. 

POLYMERizATION: 
HAZARDOUS POLYMERIZATION HAS NOT BEEN REPORTED TO OCCUR UNDER NORMAL 
TEMPERATURES AND PRESSURES. 

STORAGE-DISPOSAL 



= ELF--.jNT£.irjED BREATHING APPARATUS WITH A "PULL =^ACS=TSCE OPERATED IN 
=PE=3UP.E-:EMAND GF; OTHER POSITIVE PRESSURE MODE. 

-C'R -: = EF:SATING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CGNDITIGNS: 

SELF-CONTAINED BREATHING APPARATUS WITH FULL FACEPIECE CPERATED "N 
PRESSURE-DEMAND OR OTHER POSITIVE PRESSURE MODE. 

SUPPLIED-AIR RESPIRATOR WITH FULL FACEPIECE AND OPERATED IN PRESSURE—"E«AND 
OR OTHER POSITIVE PRESSURE MODE IN COMBINATION WITH AN AUXILIARY 
SELF-CONTAINED BREATHING APPARATUS OPERATED IN PRESSURE-DEMAND OR nT--= 
POSITIVE PRESSURE MODE. 

CLOTHING: 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE (IMPERVIOUS) CLOTHING AND EQUIFMENT 
TO PREVENT REPEATED OR PROLONGED SKIN CONTACT WITH THIS SUBSTANCE. 

GLOVES: 
EMPLOYEE MUST WEAR APPROPRIATE PROTECTIVE GLOVES TO PREVENT CONTACT WITH "HIS 
SUBSTANCE. 

EYE PROTECTION: 
EMPLOYEE MUST WEAR SPLASH-P»OOF OR DUST-RESISTANT SAFETY GOGGLES TO PREVENT 

J EYE CONTACT WITH THIS SUBSTANCE. 

EMERGENCY EYE WASH: WHERE THERE IS ANY POSSIBILITY THAT AN EMPLOYEE'S EYES MAY 
BE EXPOSED TO THIS SUBSTANCE, THE EMPLOYER SHOULD PROVIDE AN EYE WASH 
FOUNTAIN WITHIN THE IMMEDIATE WORK AREA FOR EMERGENCY USE. 

AUTHORIZED BY- OCCUPATIONAL HEALTH SERVICES. INC. 

CREATION DATE: 04/24/85 REVISION DATE: 10/09/90 

f 



USED OIL 

MATERIAL SAFETY DATA SHEET 

SECTION I.. PRODUCT INFORMATION 

Safrty-Klc«n Corporation • 777 Bij; Timber Road - Bgio, IL 60123 
For Ptoduct/Saica Inforniatioa Cull 70&^697'-4460 

EMERGENCY TELEPHONE MEDICAL' TRANSPORTATION: 

Thcaa numbcri ara for ttaorytnvy u»a 
vol/, ir y«« aaal/e nontmargKH.-/ 
InforMatloa aboat IMa {protlwct, 
ploaaa call Utc tdtpbOA* Mmbcr 
Uaiad above. 

«00/M2-5969 or 312/942-5969 
IUSH roisoN CONTHOL ciumui 
CHICAGO, ILLINOIS (24 HOUKS) 

W0/424.93W 
CHEMTRIX; 

IDENTITY (TRADE NAME): 

SK FART NUMBER: 

FAMtLY/CNEMICAL NAME: 

PRODUCT USAGE; 

USED OIL 

MIXED WASTE OILS 

SUrrLEMENTALFOCL 

0^ 
SECTION II - HAZARDOUS COMPONENTS 

MftMR 
v -rOil 

SYNONYM 
WMuMioenl 
OiU 

S5-100 

CAS 
NQ. 
N« 

• mutuic of ttxmtjit, p4nilGBie, oicIiiiK, 
WfirocAtboat. May contain chlotiiutul 

OOrtlpMsid* *M impuniiea. 

Waui/Selidi K/E 

May CtmUin mciali at im^wniict. 

N/E .NoiKttaMithett 
• S«« SaciionX - OChtt Rc|ulai«<y Infoonaiioe 

0-15 N/E 

PSHA 

Ontda^ 

(MiaenlOa) 

ML 

ACCU 
T1.V , 

5 
(MiharalOa) 
lOSTEL 

m 

SECTION HI - PHYSICAL DATA 

PHYSICAL STATE, 
AFPEARANCS AND ODOR: 

OIUNC POINT: 

MELTING POINT: 

EVAPORATION RATE: 

TERCENT VOLATILE: 

)APOR DENSITY: 

VAPOR PRESSURE: 

S UBIUTY IN WATER: 

.1: 

SPECIFIC GRAVITY: 

Black liquid, mild petroleum odor. 

>500»F 

Not Applicable 

Not Established 

Majority 

Not Established 

Not F.'dablishcd 

Not Established 

NotEMAbluhcd 

Leu Than 1.0 



CHRONIC: Prolonged and/or lopcaicd conuci may cause drying and cncldng of ihc jkln or dexmadtU. pi'' 
:H£R POTENTIAL HEALTH HAZARDS: 

The impuriiica lhat may be present arc not expected to add sigainamily to the effects of exposure. 

MEDICAL CONDITIONS 
AGGRAVATED BY EXPOSURE: 

Individuals with pre-existing central nervous system dysfunction may have increased susceptibility to the 
effects of exposure. Contact with skinmay aggravate pre-existing dermatitis. 

CARCINOGENICITY: Used motor oils arc Usicd by lARC as suspected carcinogens. 

SECTION Vn - EMERGENCY AND FIRST AID PROCEDURES 

EYES: 

SKIN: 

INGESTION: 

INHALATION: 

Foe direct contact, flush eyes with water for 15 minutes llfdng upper and lower lids occasionally. 
Consult f^ysiciao if iiriution or pain persists, if irritation or rediiess from exposure to v^iors oe 
mists devd^. move victim away from exposure into fresh air. 

Remove contaminated clothing. Wash skin twice with soap and water. If irritation develops and 
peisiau, consiiU a jAysicIan. 

If conscious. dQute with 4 to 8 ounces of water and seek immediate medical attention. DO NOT 
induce vomiting. 

Remove tt) fresh air immediately. Use oxygen if there is difTiculty breathing or artificial 
respiration if rtspiiadoo has stopp^ Do not leave victim unattended. Seek immediate medical 
atmnuon if necessary. 

SECTION vm - PRECAUTIONS FOR SAFE USE AND HANDLING 

SPILL 
PROCEDURES: 

WASTE DISPOSAL 
MEfUdbS: 

HANDUNG 
PRECAUTIONS: 

SHIPPING AND 
STORING 
PRECAUTIONS: 

^^PERSONAL 
J HYGIENE: 

Remove all ignition sources. Ventilate area and avoid breathing vqmrs. For large spiOs, isolate 
area and deny entry. If possible, contain as a liquid for possible le^itfming. Abs^ onto sand or 
Other absorb^ matexiaL Shovd into closable container for disposaL Wear protective equipment 
spectfred below. Contain away from surface waters and sewers. 

Dispose In accordance with Federal, State, and local regulations. Contaa Safety-Kleen regarding 
recycling. 

Avoid contaa with eyes, skin or clothing. Use in well ventilated area and avoid breathing vapors 
ormists. Keq> away from heat, sparks and open flames. 

Empty produa containers may contsdn produa residue. Do not presstuize, cut. heat, weld, grind 
or expose contalnas to flame or utlicr sources of Ignition. Keep cooiainer tightly closed when not 
in tise and during transport. 

Use good personal hygiene. Wash ihmuughly with soiq> and water after handling and before 
eatings dfinking or using tobacco products. Lmuiilcr eootaminaied cloihlng and clean protective 
equipment before reuse. 



MAIERIAL SAFEIY DAX4 SHEET 
BASE OIl^ 

8BCTIOH I — IDKHTITY 
IHTOBIATZOII 

BRESLOBE 
DIVISiON OP SAFETY KLEEN CANADA 
XNCo 
REGIONAI. ROAD /17 
P, O. BOX 130 
BRESLAD, ONTARIO, CANADA 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTZPIER: BresLube -
B85HT - B500HT Base Oils 
Faaily/Chemical Nsttot Rs-refined 
lubricating oil; Hydrocarbon 
SYNONYMS: BVI ps^eiffinic 
patroleim oil 
PRODUCT USAGE: A basd oil which 
does not contain additives. Used 
^or certain lubrication 
activi-^es and as a base oil 
which nay he blended with 
additives. 
This Material Safety Data sheet 
is prepared as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION ZI • 
ZNORSDIENTS 

HAZARDOUS 

These products are not hazardous 
is their normal intended usage. 
However if these products are to 
be used in applications where 
oil mists are generated, please 
refer to the section of this 
sheet entitled Other 
Iz^formation. 

8ECTZON ZXZ — PHYSICAL D:^ 

PHYSICAL STATE: Id^uld 
APPEARANCE AND ODOUR: Amber 
viscous liquid with a 
characteristio petroleum odour. 
Odour threshold: Not detezmined 
BOILING POINT: wide range. 
Generally > 26o''c (500®r); , 
PI^ZIHC POINT: Not applicable: 

BRESLUBE 
BASE OILS 

EVAPORATION RATE: Very slow 
room teaqjerature, Approx. 100 OX 
slower them ethyl ether. 
PERCENT VOLATILE; Negligible 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25®C, <1 X 
10"^ mm Hg estimate from similar 
product 
SOLUBILITY IN WATER: At 20°C, 
insoluble 
PH: Not determined. 
SPECIFIC GRAVITY: J^prox. 0.85 -
0.88 e ISoS^C (60°F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION zy — FIRE AND EXPLOSION 
HASABO DATA 

FLASH POINT: 171^C (340^F) 
minixram. Cleveland (^en Cup. 
FIRE POINT: Not determined'; 
Estimated to be 10 - 20 C° (18 -
36 F°) higher than flash point.— 
CONDITIONS OF FLAMHABILITY; 
be heated to scmtain fleunes. 
FLAMMABLE LIMITS >IN AIR - LOWER: 
Not determined. (1% typical for 
petroleim product mists) 
FLAMMABLE LiKETS IN AIR - UPPER; 
Not determined. (10% typical 
for petroleum product mists) 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing and caixse 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing apparatus. Keep 
storage taniu cool using water 
spray. 
UNUSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition and 
combustion products may be 
toxic. Heated tanlcs and drums 
may rupture, explode of be 
thrown into the air. 
HAZARDOUS COMBUSTION PRODUCTS: 
!^exmal decomposition and 
burning may produce carbon 
monoxide, carbon dioxide, . 



MATERIAL SAFEIY DATA SHEET 
BASE OILS 

SECTXOH YXI — 7XR8T AID — 
XEA8URZ8 

EMERGENCY AND FIRST AID 
PROCEDOBE8 — EYES: Flush eyes 
with vater for 15 nimxtes or 
until irritation subsides. Get 
Medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PRCXSDDRES — SKIN: Promptly 
reaove from skin vith dry cloth 
folloved by thorough washing 
vith mild soap and water. Treat 
bums from hot oil by running 
tmder cold water. Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCSDDRSS — INGESTION: Do not 
induce vomiting because of 
danger of aspirating liquid into 
lungs. If conscious, give large 
quantities of vater or milk to 
-dilute stpmadh contents. Do not 
attempt to give anything by 
mouth to an unconscious person. 
Get medical attention. 
EMERGENCY A1Q> FIRST AID 
-PROC^tiRSS — INHALATION: Remove 
to fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY- AND' FlKST AID 
PROCSDDRSS — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to re^lse. 

8SCXZ0N VZZZ 
KKABDRSS 

PREVENTIVE 

8ECTX0H VXXZ {a) 
LEAK PROCEDURES 

— SPILL OR 

SPILL'PROCEDURES: If possible, 
contain as a liquid for possible 
re->rBfining. Absorb onto sand or 
other absorbent material. Shovel 
into closeable container for 
disposal. Wear protective 
equipment specified below. 
Contain away from surface waters, 
and severs. r 

BRESLDBE 
BASE OILS 

WASTE DISPOSAL METHODS: Dispose 
in accordance with Federal, 
State, Provincial and local 
regulations. Contact 
manufacturer regarding 
recycling. 

8BCK0N VIII <b) ~ SPECIAL 
PROTECTION INFORMATION 

VENTIZATION: Local exhauit 
recommended tdxere oil mist 
concentration exceeds TLV, 
Mechanical exhaust acceptable. 
PROTECnVS GLOVES: Wear 
ixqpervious gloves. Neoprene or 
nitrile rubber recommehded. 
EYE PROTEOTXOH: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
e:q}Osed to oil mist 
concentrations above the 
personal exposxnre limit. 
OTHER PROTECTIVE BQUIPHENT:. Wear 
gauntlets and apron, especially 
for transfer of bulk quantities 
of product. 

SECTION VIU (o) 
PRECAUTIONS 

SPECIAL 

HANDLING PRECAUTIONS: Do not get 
in eyes, on skin or clothing. 
Do not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 
Wait for hot oil to cool before 
handling. 
SHIPPING AND STORING 
PRECAUTIONS: Es^y product 
containers may contain product 
residue. Do not reuse 
containers. Do not pressurize, 
cut, beat, veld, grind pr expose 
containers to flame or other 
sources of l9^tipn. Keep 
container tightly closed when 
not in use md during transport. 



MATERIAL SAFEIY DATA SHEET 
DIESEL ENGINE OILS 

BRESLUBE 
DIESEL ENGINE OIL HD-2 

SECTION I — IDENTITY 
INFORMATION 

BRESLUBE 
DIVISION OF SAFETY-KLEEN CANADA, 
INC, 
REGIONAL ROAD #17 
P.O. BOX 130 
BRESLAU,ONTARIO,CANADA 
NOB IMO 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HOURS) 
1^800-265-2444 (ONTARIO) 
1-800-265^2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

SAE low 
SAE 20W20 
SAE 30 
SAE 40 

Family/Chemical Name: Re-refined 
lubricating oil; Hydrocarbon 
SYNONYMS: 

HD-2 low 
HD-2 20W20 
HD-2 30 
HD-2 40 

PRODUCT USAGE: Engine oils used 
for the lubrication of diesel 
engines. 
This Material Safety Data Sheet 
is prepared as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION II — HAZARDOUS 
INGREDIENTS 

These products are not hazardous 
in their normal intended usage. 
However if these products are to 
be used in applications where 
oil mists are generated, please 
refer to the section of this 
sheet entitled Other 
Information. 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Liquid. 
APPEARANCE iOlD ODOUR: Amber 
viscous liquid with a 
cheuracteristic petroleum odour. 
Odour threshold: Not determined 
BOILING POINT: Wide range. 
Genially > 260°C (500°F) 
FREEZING POINT: Not applicable. 
EVAPORATION RATE: Very slow at 
room temperature. Approx. lOOOX 
slower them ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25°C, <1 x 
lb~^mm Hg estimate from similar 
product. 
SOLUBILITY IN WATER: At 200c, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY; Approx. 0.85 -
0.88 0 15.5®C (60®F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIB^ION: Not. detenained. 

SECTION IV -
HAZARD DATA 

FIRE AND EXPLOSION 

FLASH POINT: 171"C (340"F) 
minimum. Cleveland Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C® (18 -
36 F®) higher them flash point. 
CONDITIONS OF FLAMMABILITY: MuSt 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR ̂  LOWER: 
Not determined (1% typical for 
petrolexm product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petroleum product mists). 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing and cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing appeuratUs. Keep 
storage tanks cool using water 
spray. 



MATERIAL SAFETY DATA SHEET 
DIESEL ENCn*^ OILS 

BRESLUBE 
DIESEL ENGINE OIL HD-2 

SECTION VI — HEALTH HAZARD DATA 
CONTINUED... 

MUTAGENICITY: This product has 
been tested by the Modified 
Salmonella Mutagenicity Assay 
eind is predicted to be non-
mutagenic. 
TOXICOLOGICALLY SYNERGISTIC 
PRODUCTS: Not determined. 

SECTION VII 
MEASURES 

FIRST AID 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
until irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKEN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap and water. Treat 
bums from hot oil by running 
under cold water* Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
demger of aspirating liquid into 
iTUigs. If conscious, give l£u:ge 
gumtities of water or milk to 
dilute stomach contents. Do not 
atteiiq>t to give euiything by 
mouth to an unconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to-fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to reuse. 

SECTION VIII — 
MEASURES 

PREVENTIVE 

SECTION VIII (a) 
LEAK PROCEDURES 

— SPILL OR 

contain as a liquid for possible 
re-refining. Absorb onto sand or 
other eJssorbent material. Shovel 
into closecible container for 
disposal. Weeur protective 
equipment specified below. 
Contain away from surface waters 
and sewers. 
WASTE DISPOSAL METHODS: Dispose 
in accordcince with Federal, 
State, Provincial emd local 
regulations. Contact 
manufacturer regzurding 
recycling. 

SECTION VIII (b) — SPECIAL 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where oil mist 
concentration exceeds TLV. 
Mechanical exhaiist acceptable. 
PROTECTIVE GLOVES: Wear 
impervious gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal exposxire limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gauntlets emd apron, especially 
for transfer of bulk quantities 
of product. 



MA3ERIAL SAFETY DATA SHEET 
DIESEL ENGINE OILS 

BRESLUBE 
DIESEL ENGINE OIL SHD 

SECTION I — IDENTITY 
INFORMATION 

BRESLUBE 
DIVISION OF SAFETY-KLEEN CANADA, 
INC. 
REGIONAL ROAD # 17 
P. O. BOX 130 
BRESLAU,ONTARIO,CANADA 
NOB IMO 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

SAE 5H30 SAE lOW 
SAE 10H30 SAE 20W20 
SAE 10W40 SAE 30 
SAE 15W40 SAE 40 

SAE 50 

Family/Chemical Name: Re-refined 
Ixibricating oil; Hydrocarbon 
SYNONYMS: 

SHD 5W30 SHD lOW 
SHD 10W30 SHD 20W20 
SHD 10W40 SHD 30 
SHD 15W40 SHD 40 

SHD 50 

PRODUCT USAGE: Engine oils used 
for the lubrication of diesel 
engines. 
This Material Safety Data Sheet 
is prepeured as a generic sheet 
for the feuoily of products 
listed in the Identity section 
above. 

SECTION II — HAZARDOUS 
INGREDIENTS 

These products are not hazardous 
in their normal intended usage. 
However if these products are to 
be used in applications where 
oil mists are generated, please 
refer to the section of this 
sheet entitled Other 
Information. 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Li^id. 
APPEARANCE AND ODOUR: Amber 
viscous liquid with a 
cdiaracteristic petroleum odour. 
Odour threshold: Not determined. 
BOILING POINT: Hide range. 
Generally > 26oOc (500°F) 
FREEZING POINT: Not applicable. 
EVAPORATION RATE: Very slow at 
room temperature. Approx. lOOOX 
slower them ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25°C, <1 x 
10~^mm Hg estimate from similar 
product. 
SOLUBILITY IN WATER: At 20°G, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.85 -
0.88 e 15.5°C (60°F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION rV — FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: lYl^'C (340'^F) 
minimum. Cleveland Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C° (18 -
36 F°) higher them flash point. 
CONDITIONS OF FLAMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typiczal for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petroleum product mists). 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing and cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing apparatus. Keep 
storage tanXs cool using water 
spray. 



MATERIAL SAFETY DATA SHEET 
DIESEL ENGINE OILS 

SECTION VI — HEALTH HAZARD DATA 
CONTZNUED... 

MOTAGENICITY: This product has 
been tested by the Modified 
Salmonella Mutagenicity Assay 
and is predicted to be non-
mutagenic. 
TOXICOLGGICALLY SYNERGISTIC 
PRODUCTS: Not determined. 

SECTION VII — FIRST AID 
MEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
until dLrritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap eind water. Treat 
bums from hot oil by running 
under cold water. Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
danger of aspirating liquid into 
lungs. If conscious, give leurge 
c[U2tntities of water or milk to 
dilute stomach contents. Do not 
attempt to give anything by 
mouth to an unconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
€a:tificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to reuse. 

BRESLUBE 
DIESEL ENGINE OIL SHD 

SECTION VIII — PREVENTIVE 
MEASURES 

SECTION VIII (a) — SPILL OR 
LEAK PROCEDURES 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other absorbent material. Shovel 
into closeable container for 
disposal. Hear protective 
equipment specified below. 
Contain away from surface waters 
cind sewers. 
HASTE DISPOSAL METHODS: Dispose 
in accordeulce with Federal, 
State, Provincial and local 
regulations. Contact 
manufactiurer regcirding 
recycling. 

BECTION VIII (b) — SPECiajT 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where^oil mist 
concentration exceeds TLV. 
Mechanical exhaust accepted>le. 
PROTECTIVE GLOVES: Hear 
impervious gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, weaur splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Hezu: 
gauntlets and apron, especially 
for transfer of bulk quantities 
of product. 



MATERIAL SAFETY DATA SHEET 
FUEL OILS 

SECTION I — IDENTITY 
INFORMATION 

BRBSLUBE 
DIVISION OF SAFETY-KLEEN CANADA, 
INC. 
REGIONAL ROAD #17 
P. O. BOX 130 
BRESLAU, ONTARIO, CANADA 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

BresLtibe # 2 Fuel Oil. 

Family/Chemical Name: 
Hydroceorbon. 
SYNONYMS: Diesel Fuel: Fuel Oil. 
PRODUCT USAGE: A #2 Fuel oil 
equivalent used in Icirge boilers 
or furnaces. 
This Material Safety Data Sheet 
is prepared as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION II • 
INGREDIENTS 

HAZARDOUS 

SPECIFIC CHEMICAL NAME: Fuel Oil 
#2 
PERCENT: 100% 
CAS REGISTRY: 68476-30-2 
HAZARD: Toxic Material; 
Combustible Lic[uid. 

SECTION III PHYSICAL DATA 

PHYSICAL STATE: Liquid. 
APPEARANCE AND ODOUR: Amber 
liquid with a chauracteristic 
odour. Odour threshold: Not 
determined. 
BOILING POINT: Wide r2uige. 
FREEZING POINT: Not applicable. 

BRESLUBE 
FUEL OILS 

EVAPORATION RATE: Slow at room 
temperattire. Approx. 100 OX 
slower them ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier th^m air. 
VAPOUR PRESSURE: At 25°C, <1 x 
10"^ mm Hg estimate from similar 
product. 
SOLUBILITY IN WATER: At 2o°c, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.84 -
0.86 e 15.5®C (60®F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION IV — FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: 50"C (132"F) 
minimum. Clevelzmd Open Chip. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C° (18 
36 F°) higher them flash point. 
CONDITIONS OF FLAMMABILITY: Musi 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petroleum product mists). 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or focim 
may cause frothing emd cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing apparatus. Keep 
storage tzmks cool using water 
spray. 
UNUSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition emd 
combustion products may be 
toxic. Heated tanks and drums 
may rupture, explode or be 
t^own into the air. 
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MATERIAL SAFETY DATA SHEET 
FUEL OILS 

SECTION VII — FIRST AID 
MEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
until irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough V2tshing 
with mild soap emd water. Treat 
bums from hot oil by running 
imder cold water. Get medical 
attention if biims are serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
demger of aspirating liquid into 
lungs. If conscious, give Icirge 
quantities of water or milk to 
dilute stomach contents. Do not 
attempt to give euiything by 
mouth to an unconscious person. 
Get medical attention. 

EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to retise. 

SECTION VIII — PREVENT!^ 
MEASURES 

SECTION VIII (a) — SPILL OR 
LEAK PROCEDURES 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other absorbent material. Shovel 
into closeable container for 
disposal. Weeo: protective 

BRESLUBE 
FUEL OILS 

equipment specified below. 
Contain away from sxirface waters 
and sewers. 
WASTE DISPOSAL METHODS: Dispose 
in accordance with Federal, 
State, Provincial and local 
regulations. Contact 
manufacturer regarding 
recycling. 

SECTION VIII (b) — SPECIAL ^ 
PROTECTION INFORMATION 

VENTILATION: Local exhaust ^ 
recommended where oil mist 
concentration exceeds TLV. 
Mechanical exhaust acceptedsle. 
PROTECTIVE GLOVES: Wear 
impervious gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gaiintlets and apron, especially 
for transfer of bulk quantities 
of product. 

SECTION VIII 
PRECAUTIONS 

(c) — SPECI2^ 

HANDLING PRECAUTIONS; Do not use 
mouth to suction liquid due to 
aspiration hazard. Do not get in 
eyes, on skin or clothing. Do 
not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 

ir 



MATERIAL SAFETY DATA SHEET 
BRESLUBE FUEL OILS 

SECTIOW I — IDENTITY 
INFORMATION 

PETROCON 
DIVISION OF SAFETY-KLEEN CANADA 
INC. 
DNION STREET 
MODENA, PENSYLVANIA 
EMERGENCY PHONE NUMBERS: 
215-383-5262 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: PETROCON # 4 
Low Sulfur Fuel Oil 
Family/Chemical Ncime: 
Hydrocarbon. 
SYNONYMS: Fuel oil,Blended 
processed motor, hydraulic, 
chain oils with # 2 oil. 
PRODUCT USAGE: A #4 Fuel oil 
equivalent used in laurge boilers 
or fximaces. 
This Material Safety Data Sheet 
is prepaored as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION II HAZARDOUS 
INGREDIENTS 

SPECIFIC CHEMICAL NAME: Fuel Oil 
#4. 
PERCENT: 100% 
CAS REGISTRY: 68476-30-2. 
HAZARD: Toxic Material; 
Combvistible Liquid. 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Liquid. 
APPEARANCE AND ODOUR: Black 
petroleum with a chauracteristic 
odour. Odour threshold: Not 
determined. 
BOILJCNG POINT: Wide range, 
>149®c. 
(300°P). 

BRESLUBE 
FUEL OIL #4 

FREEZING POINT: Not applicable. 
EVAPORATION RATE: Slow at room 
temperature. Approx. lOOOX 
slower tham ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier tham air. 
VAPOUR PRESSURE: At 25°C, <1 x 
10~^ mm Hg estimate from 
similar product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.84 -
0.86 § 15.5®C (60®F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION IV — FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: 99^C (210"F). 
minimum. Cleveland Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C° (IS -
36 F°) higher thaua flash point. 
CONDITIONS OF FLMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMMLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petroleum product mists). 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing and cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing apparatus. Keep 
storage temks cool using water 
spray. 
UNUSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition and 
combustion products may be 
toxic. Heated tauiks and drums 
may rupture, explode or be 
thrown into the air. 
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MATERIAL SAFETY DATA SHEET 
BRESLUBE FUEL OILS 

SECTION VII — PmST AID 
MEASTJRES 

EMERGENCY AND FIRST AID 
PROCEDimES — EYES: Flush eyes 
with water for 15 minutes or 
xintil irritation subsides. Get 
medical attention if irritation 
persists-
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap euid water. Treat 
bums from hot oil by running 
under cold water. Get medical 
attention if bvims zure serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting becuiuse of 
danger of aspirating liquid into 
lungs. If conscious, give large 
gucuitities of water or milk to 
dilute stomach contents. Do not 
attempt to give anything by 
mouth to 2m unconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to reuse. 

SECTION VIII — PREVENTIVE 
MEASUXtES 

SECTION VIII (a) 
LEAK PROCEDURES 

SPILL OR 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other absorbent material. Shovel,, 
into closeable container for 

BRESLUBE 
FUEL OIL #4 

disposal. Wear protective 
equipment specified below. 
Contain away from surface waters 
and severs. 
WASTE DISPOSAL METHODS: Dispose 
in accordemce with Federal, 
State, Provincial emd local 
regulations. Contact 
manufacturer regeirding 
recycling. 

SECTION VIII (b) — SPECIl^ 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where oil mist 
concentration exceeds TLV. 
Mech2mical exhaust acceptable. 
PROTECTIVE GLOVES: Wear 
impervious gloves. Neoprene or 
nitrile rubber recommended* 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, we2ur splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations 2U30ve the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gauntlets and apron, especially 
for transfer of bulk quantities 
of product. 

SECTION VIII 
PRECAUTIONS 

(C) — SPECIAL 

HANDLING PRECAUTIONS: Do not use 
mouth to suction liquid due to 
aspiration hazcird. Do not get in 
eyes, on skin or clothing. Do 
not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 



MATERIAL SAFETY DATA SHEET 
BRESLUBE FUEL OILS 

SECTION I — IDENTITY 
INFORMATION 

PETROCON 
DIVISION OF SAFETY-KLEEN CANADA 
INC. 
UNION STREET 
MODENA, PENSYLVANIA 
EMERGENCY PHONE NUMBERS: 
215-383-5262 
519-648-2204 (24 HOURS) -
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: PETROCON f 5 
Low Sulfur Fuel Oil. 
Family/Chemical Name: 
Hydrocarbon. 
SYNONYMS: Fuel oil, blended 
processed motor, hydraulic, 
chain oils with # 2 oil. 
PRODUCT USAGE: A # 5 Fuel oil 
equivalent used in large boilers 
or furnaces. 
This Material Safety Data Sheet 
is prepeored as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION II — HAZARDOUS 
INGREDIENTS 

SPECIFIC CHEMICAL NAME: Fuel Oil 
# 5. 
PERCENT: 100% 
CAS REGISTRY: 68476-30-2. 
HAZARD: Toxic Material; 
Combustible Liquid. 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Liquid. 
APPEARANCE AND ODOUR: Black 
petroleum with a characteristic 
odour. Odour threshold: Not 
determined. 
BOILING POINT: Wide range, 
>149"C (300°F). 
FREEZING POINT: Not applicable." 

BRESLUBE 
FUEL OIL #5 

EVAPORATION RATE: Slow at room 
temperature. Approx. 100OX 
slower than ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25°C, <1 x 
10"^ mm Hg estimate from 
simil2a: product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.84 -
0.86 e 15.5°C (60°F) (H2O = 1). 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION IV FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: 99"C (210"F). 
minimum. Cleveland Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C® (18 
36 F®) higher than flash point. 
CONDITIONS OF FLAMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petroleum product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petrolexim product mists). 
EXTINGUISHING MEDIA: Ceirbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing eind cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing apparatus. Keep 
storage tanks cool using water 
spray. 
UNUSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition and 
combustion products may be 
toxic. Heated temks and drums 
may rupture, explode or be 
thrown into the air. 



# 

MATERIAL SAFETY DATA SHEET 
BRESLUBE FUEL OILS 

SECTION VII — FIRST AID 
HEASURES 

EMERGIQTCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
imtil irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap emd water. Treat 
bums from hot oil by running 
under cold water. Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
danger of aspirating liquid into 
lungs. If conscious, give large 
qumtities of water or milk to 
dilute stomach contents. Do not 
attempt to give anything by 
mouth to an unconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to reuse. 

SECTION VIII — PREVENTIVE 
ME2^URES 

SECTION VIII (a) — SPILL OR 
LEAK PROCEDURES 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other absorbent material. Shovel;-
into closeable container for 

BRESLUBE 
FUEL OIL #5 

disposal. Wear protective 
equipment specified below. 
Contain away from surface waters 
and sewers. 
WASTE DISPOSAL METHODS: Dispose 
in accordmce with Federal, 
state. Provincial and local 
regulations. Contact 
mzmufacturer regarding 
recycling. 

SECTION VIII (b) — SPECIAL 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where oil mist 
concentration exceeds TLV. 
Mechanical exhaust acceptcible. 
PROTECTIVE GLOVES: Weaur 
impervious gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Weeor 
gauntlets amd apron, especially 
for tramsfer of bulk quantities 
of product. 

SECTION VIII (C) 
PRECAUTIONS 

SPECIAL 

HANDLING PRECAUTIONS: Do not use 
mouth to suction liquid due to 
aspiration hazaurd. Do not get in 
eyes, on skin or clothing. Do 
not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 



MATERIAL SABETY DATA SHEET 
HYDRAULIC OILS 

SECTION I — IDENTITY 
INFORMATION 

BRESLUBE 
DIVISION OF SAFETY-KLEEN CANADA 
INC. 
REGIONAL ROAD #17 
P. O. BOX 130 
BRESLAU, ONTARIO, CANADA 
NOB IMO 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

AW 22H AWD46H 
AW 22HL LT22 
AW 32H LT36 
AW 46H LT56 
AW 68H HYD30 
AW 10OH 
AW 15OH 

Family/Chemical Name: Re-refined 
lubricating oil; Hydroccurbon. 
SYNONYMS: 
PRODUCT USAGE: Oils used for 
lubrication within hydraulic 
systems. 
This Material Safety Data Sheet 
is prepared as a generic sheet 
for the family of products 
listed in the Identity section 
above. 

SECTION II — HAZARDOUS 
INGREDIENTS 

These products are not hazardous 
in their normal intended usage. 
However if these products sure to 
be used in applications where 
oil mists sure generated, please 
refer to the section of this 
sheet entitled Other 
Information. 

SECTION III — PHYSICAL DATA 

PHYSICAL STATE: Liquid. 
APPEARANCE AND ODOUR: Amber 
viscous liquid with a 
characteristic petroleum odour 
Odour threshold: Not determined. 

BRESLUBE 
ANTTWEAR HYDRAULIC OIL 
BOILING POINT: Wide range. 
Generally > 260°C (500°F) 
FREEZING POINT: Not applicable. 
EVAPORATION RATE: Very slow at 
room temperature. Approx. lOOOX 
slower than ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier theui air. 
VAPOUR PRESSURE: At 25°C, <1 X 
10"^ mm Hg estimate from similar 
product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined. 
SPECIFIC GRAVITY: Approx. 0.85 -
0.88 e 15.5°C (60°F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SECTION IV — FIRE AND EXPLOSION 
HAZARD DATA 

FLASH POINT: 171"C (340"F) 
minimum. Clevelemd Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C® (18 
36 F®) higher them flash point 
CONDITIONS OF FLAMMABILITY: Must 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petrolexna product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not deteriained (10% typical for 
petroleum product mists). 
EXTINGUISHING MEDIA: Ceucbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing and cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing appauratus. Keep 
storage temks cool using water 
spray. 

UNUSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition and 
combustion products may be 
toxic. Heated tanks and danims 
may zrupture, explode or be 
thrown into the air. 



MATERIAL SAFETY DATA SHEET 
HYDRAULIC OILS 

SECTION VII — FIRST AID 
MEASURES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
until irritation siibsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap and water. Treat 
bums from hot oil by rtuming 
under cold water. Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
danger of aspirating liquid into 
lungs. If conscious, give large 
gucuitities of water or milk to 
dilute stomach contents. Do not 
attempt to give anything by 
mouth to an unconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
artificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to reuse. 

SECTION VIII — PRBVENTIVB 
MEASURES 

SECTION VIII (a) 
LEAK PROCEDURES 

SPILL OR 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other absorbent material. Shovel 
into closeable container for 
disposal. Wecir protective 
equipment specified below. • ...v 

BRESLUBE 
ANTTWEAR HYDRAULIC OIL 

Contain away from surface waters 
and sewers. 
WASTE DISPOSAL METHODS: Dispose 
in accordance with Federal, 
State, Provincial and local 
regulations. Contact 
mzmufacturer regztrding 
recycling. 

SECTION VIII (b) — SPECIAL 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where oil mist 
concentration exceeds TLV. 
Mechanical exhatist acceptable. 
PROTECTIVE GLOVES: Vear 
impervious gloves. Neoprene or 
nitrile rubber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, weeur splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
rec[uired for nomal conditions. 
Use approved equipment when 
exposed to oil zd.st 
concentrations above the 
personal exposure' limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gauntlets emd apron, especially 
for tramsfer of bulk quantities 
of product. 

SECTION VIII 
PRECAUTIONS 

(c) — SPECIAL 

HANDLING PRECAUTIONS: Do hot get 
in eyes, on skin or clothing. 
Do not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 
Wait for hot oil to cool before 
hmdling. 
SHIPPING AND STORING 
PRECAUTIONS: Empty product 
containers may contain product 
residue. Do not reuse, 
containers. Do not presstirize, 
cut, heat, weld, grind or e:q)ose 
containers to flame or other 
sotirces of ignition. Keep 
container tightly closed when 
not in use eind during transport. 



MATERIAL SAFETY DATA SHEET 
PASSENGER CAR ENGINE OILS 

SECTION I — IDEKTITY 
INFORMATION 

BRESLUBE 
DIVISION OF SAFETY-KLEEN CANADA 
INC. 
REGIONAL ROAD #17 
P. O. BOX 130 
BRESLAD, ONTARIO, CANADA 
NOB IMO 
EMERGENCY PHONE NUMBERS: 
519-648-2291 
519-648-2204 (24 HOURS) 
1-800-265-2444 (ONTARIO) 
1-800-265-2792 (U.S.A.) 
PRODUCT IDENTIFIER: 

BRESLUBE 
ENGINE OIL 

FREEZING POINT: Not applicable.! 
EVAPORATION RATE: Very slow at 
room temperature. Approx. 100OX 
slower than ethyl ether. 
PERCENT VOLATILE: Negligible. 
VAPOUR DENSITY: Not determined. 
Heavier than air. 
VAPOUR PRESSURE: At 25°C, <1 X 
10 ̂  mm Hg estimate from similar 
product. 
SOLUBILITY IN WATER: At 20°C, 
insoluble. 
PH: Not determined* 
SPECIFIC GRAVITY: Approx. 0.85 -
0.88 § 15.5°C (66°F) (H2O = 1) 
COEFFICIENT OF WATER/OIL 
DISTRIBUTION: Not determined. 

SAE 5W30 SAE low 
SAE 10W30 SAE 20W20 SECTION rV — FIRE AND EXPLOSION 
SAE 10W40 SAE 30 HAZARD DATA 
SAE 20W40 SAE 40 
SAE 20W50 SAE 50 FLASH POINT: 171"C (340"F) 

Family/Chemical Name: Re-refined 
Ixibricating oil; Hydrocarbon 
SYNONYMS: 
PRODUCT USAGE: Oils used for the 
Ixibrication in passenger motors. 
This Material Safety Data Sheet 
is prepaured as a generic sheet 
for the family of products 
listed in the Identity section 
cibove. 

SECTION II — HAZARDOUS 
INGREDIENTS 

These products are hot hazardous 
in their normal intended usage. 
However if these products ̂ ure to 
be used in applications where 
oil mists are generated, please 
refer to the section of this 
sheet entitled Other 
Information. 

SECTION III — PHYSICAL DATA " 

PHYSICAL STATE: Liquid 
APPEARANCE AND ODOUR: Amber 
viscous liquid with a 
chciracteristic petroleum odour. 
Odour threshold: Not determined 
BOILING POINT: Wide range.^ 
Generally > 260®C (500®F) 

minimum. Cleveleuid Open Cup. 
FIRE POINT: Not determined; 
Estimated to be 10 - 20 C° (18 -
36 F°) higher than flash point. 
CONDITIONS OF FLAMMABILITY: Mus^ 
be heated to sustain flames. 
FLAMMABLE LIMITS IN AIR - LOWER: 
Not determined (1% typical for 
petrolexm product mists). 
FLAMMABLE LIMITS IN AIR - UPPER: 
Not determined (10% typical for 
petroletim product misLs). 
EXTINGUISHING MEDIA: Carbon 
Dioxide, Foam, Dry Chemical, 
Water Spray. Water jets or foam 
may cause frothing zuid cause 
material to spread. 
FIRE FIGHTING PROCEDURES — 
SPECIAL: Use self-contained 
breathing apparatus. Keep 
storage tanks cool using water 
spray. 
UNUSUAL FIRE AND EXPLOSION 
HAZARDS: Decomposition and 
combustion products may be 
toxic. Heated tanks and dnuns 
may rupture, explode or be 
thrown into the air. 



MAIIBRIAL SAFETY DATA SHEET 
PASSENGER CAR ENGINE OILS 

SECTION VII — FIRST AID 
HEASDEES 

EMERGENCY AND FIRST AID 
PROCEDURES — EYES: Flush eyes 
with water for 15 minutes or 
xintil irritation subsides. Get 
medical attention if irritation 
persists. 
EMERGENCY AND FIRST AID 
PROCEDURES — SKIN: Promptly 
remove from skin with dry cloth 
followed by thorough washing 
with mild soap and water. Treat 
bums from hot oil by xrunning 
under cold water. Get medical 
attention if bums are serious. 
EMERGENCY AND FIRST AID 
PROCEDURES — INGESTION: Do not 
induce vomiting because of 
dcinger of aspirating liquid into 
lungs. If conscious, give large 
quemtities of water or milk to 
dilute stomach contents. Do not 
attempt to give anything by 
mouth to an unconscious person. 
Get medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — INHALATION: Remove 
to fresh air. Administer 
ar-tificial respiration if 
breathing is stopped. Get 
medical attention. 
EMERGENCY AND FIRST AID 
PROCEDURES — OTHER: Remove and 
wash non-impervious contaminated 
clothing prior to reuse. 

SECTION VIII — PREVENTI^ 
MEASURES 

SECTION VIII (a) — SPILL OR 
LEAK PROCEDURES 

SPILL PROCEDURES: If possible, 
contain as a liquid for possible 
re-refining. Absorb onto sand or 
other absorbent material. Shovel 
into closeedsle container for 
disposal. Wear protective 
equipment specified below. 
Contain away from surface watersv 
and sewers. 

BRESLUBE 
ENGINE OIL 

WASTE DISPOSAL METHODS: Dispose 
in accordance" with Federal, 
State, Provincial and local 
regulations. Contact 
memufacturer regarding 
recycling. 

SECTION VIII (b) — SPECIAL ~ 
PROTECTION INFORMATION 

VENTILATION: Local exhaust 
recommended where oil mist 
concentration exceeds TLV. 
Mechemical exhaust acceptable. 
PROTECTIVE GLOVES: Wear 
imperviotis gloves. Neoprene or 
nitrile mbber recommended. 
EYE PROTECTION: In cases where 
there is likelihood of eye 
contact, wear splashproof 
goggles. 
RESPIRATORY PROTECTION: None 
required for normal conditions. 
Use approved equipment when 
exposed to oil mist 
concentrations above the 
personal exposure limit. 
OTHER PROTECTIVE EQUIPMENT: Wear 
gaxintlets and aprdh, especially 
for transfer of bulk quantities 
of product. 

SECTION VIII (c) — SPECIAL 
PRECAUTIONS 

HANDLING PRECAUTIONS: Do not get 
in eyes, on skin or clothing. 
Do not inhale mists or heated 
vapors. Do not taste or swallow. 
Use with adequate ventilation. 
Wait for hot oil to cool before 
hamdling. 
SHIPPING AND STORING 
PRECAUTIONS: Empty product 
containers may contain product 
residue. Do not re\ise 
containers. Do not pressiirize, 
cut, heat, weld, grind or expose 
containers to flame or other 
sources of ignition. Keep 
container tightly closed when 
not in use and during transport. 
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PART VI 

DATA MANAGEMENT PLAN 

The Data Management Plan presents the procedures to be 
used to document and track investigation data and results. 
The objective of this plan is to organize and present the 
Phase I data and results in an understandable format that will 
permit decision-makers to 1) determine the need for and scope 
of a Phase II investigation, and 2) evaluate the need for and 
scope of corrective action to protect human health and the 
environment. 

Data Record 

The information sources for the Phase I Release Assess
ment will be field observations during soil and ground-water 
sampling and laboratory analyses of soil and ground-water 
samples collected at background and solid waste management 
unit locations. Procedures to organize and present these raw 
data are described below. 

Field Data 

The sampling team will record field observations during 
sampling in a field log book. The types of field observations 
to be recorded are listed in a section of Part IV entitled 
"Field Documentation." A copy of the field notes will be 
included as an appendix in the RFI Phase I Report. 

Field observations are critical to the verification and 
interpretation of the laboratory data. During the quality 
assurance process (Part VII), the quality assurance officer 
will evaluate the validity of the laboratory data in part on 
the basis of apparent soil and ground-water quality observed 
by the project site manager during sampling. The quality 
assurance officer may request that the laboratory reanalyze 
certain samples for certain constituents with data that appear 
inconsistent with field observations. 

The only quantitative data collected during soil sampling 
will be measurements of combustible gas and total organic 
vapors (TOV) as part of health and safety procedures (Part V) 
and field screening procedures (Part IV). The remainder of 
the field observations will be qualitative or descriptive. 
Graphical and/or tabular displays of TOV data are planned. A 
summary of qualitative and descriptive field observations will 
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be presented in the text of the report, and consistencies and 
contrasts between field observations and laboratory data will 
be noted. 

Laboratory Data 

A laboratory data report will be prepared by S-K Tech 
Center. This laboratory report will contain all laboratory 
data on the soil and ground-water samples as well as the 
quality assurance data. The laboratory data report will also 
include copies of the completed chain-of-custody/sample-
analysis-request forms. A copy of the laboratory data report 
will be included as an appendix in the RFI Phase I Report. 
The laboratory data record will contain: 

A unique sample code which can be related to a 
sampling location shown on a map in the RFI Phase I 
Report 

Sample type (i.e., soil or water sample) 

Laboratory analysis identification number 

Constituent measured 

Analytical method 

Result of the analysis (e.g., concentration) 

The method detection limit 

Data Reduction 

Data reduction covers the handling of blind duplicates 
and internal laboratory replicates, outliers, data below 
method detection limits and quality assurance data. Blind 
duplicate data will be listed in the data summary tables, and 
not averaged. Internal laboratory replicate data will be 
averaged during data reduction, and the averages will be 
presented in the data svimmary tables of the RFI Phase I Report 
with a notation that the values represent internal laboratory 
replicate averages. Individual internal replicate data will 
be shown in the laboratory data report, and discussed under a 
quality assurance section in the RFI Phase I Report (Part 
VII) . 

Any program of environmental measurement can produce 
outlier numbers that lie outside the "expected" range of 
values. Outlier values may be the result of: 
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1. A catastrophic unnatural (but real) occurrence, 
such as a spill; 

2. Inconsistent sampling or analytical chemistry 
methodology; 

3. Errors in the transcription of data values or 
decimal points; and 

4. True but extreme concentration measurements. 

Documentation and validation of the cause of outliers will 
accompany any attempt to correct or delete data values, 
because true but extreme values will not be altered. Outlier 
values will not be omitted from the raw data reported to the 
regulatory agency, but will be identified as outliers within 
the data summary tables. Reasons for the outlying behavior 
will be provided in the data summary tables or in the text of 
the RFI Phase I report. 

Data below detection limits will be expressed as "ND 
(method detection limit)," where "ND" means not detected and 
"method detection limit" is the quantitative value determined 
by the laboratory. 

Quality assurance data will be discussed in detail in the 
quality assurance chapter of the Phase I Report. Quality 
assurance information will be included in other chapters to 
the extent that it affects the interpretation of sample data. 
In particular, constituents detected in the quality assurance 
samples and the samples collected from background sites may be 
included in the data summary tables, so that the reader can 
factor out background and sampling- or laboratory-introduced 
contaminants. 

Tabular Disolavs 

One objective of the Phase I Release Assessment is to 
identify if releases of hazardous waste or hazardous constitu
ents from solid waste management units (SWMUs) has occurred, 
is occurring, or could occur. To accommodate that objective, 
the sample data from background and SWMU sites will be 
presented in data summary tables within the text. The tables 
will identify the sampling location and the concentration in 
milligrams per kilogram (parts per million) for each constit
uent detected in one or more samples. Background data will be 
listed under a tabular heading "Background Sites," and soil 
data from each SWMU will be listed under the appropriate 
tabular heading for that SWMU, such as "West Tank Farm." 
Ground-water data will not segregated by SWMU. If relevant, 
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data will be further sorted by stratification factor (loca
tion, soil layer, topography) and aquifer. 

Constituents not detected in any sample will be grouped 
under a heading "All Other Constituents (number of other 
constituents) ," and the data entry will be ND. Names of these 
other constituents and the method detection limits can be 
found in the appendix containing the laboratory data report. 
This grouping of "non-detect" data permit the report reader to 
focus more easily on the "detect" data of potential environ
mental significance. 

The depth at which all soil samples were collected will 
be in a coliimn on the soil data summary tables giving the 
depth in feet below ground surface (ft-bgs) at which the 
sample was collected. The aquifer from which ground-water 
samples were collected will be entered into the ground-water 
data summary tables. Constituents which are not hazardous 
constituents (40 CFR Part 261, Appendix VIII) will be identi
fied in the data s\immary tables. Other information critical 
to the interpretation of the data will also be included as 
table footnotes for easy reference. 

The second objective of Phase I is to evaluate whether 
any releases of hazardous constituents represent a hazard to 
human health and the environment. The U.S. Environmental 
Protection Agency (EPA) has proposed limits which represent a 
hazard to human health and the environment (55 FR 30798-30884, 
July 27, 1990). These limits or successors will be listed in 
the data summary tables for the hazardous constituents 
detected in one or more samples. Concentrations which exceed 
the limits will be highlighted in boldface type in the data 
summary tables. A footnote to the tables will explain the 
meaning of the boldface type. 

Graphical Displavs 

Graphical displays will be used to highlight the most 
critical information collected during the Phase I investiga
tion. The following figures will be included in the RFI Phase 
I report, if appropriate: 

A facility location map (Figure 1-2-1 of Part I Or 
similar) 

Sampling site location maps 

Facility plot plans with additional information 
that shows the SWMU or background sampling loca
tion, constituent, and concentrations for all con-
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stituents which exceed background (unless too 
numerous) and/or which exceed the EPA limits indi
cating possible hazard to human health and the 
environment. 

Features which affect intramedia transport and 
potential receptors 

Areas where more data are required. 

Air Oualitv Evaluation 

Screening level mass loading calculations will be per
formed to determine whether air emissions from solid waste 
management units (SWMUs) will pose a threat to human health or 
the environment. Screening calculations will be conservative
ly based on methods presented by the U.S. Environmental 
Protection Agency for the calculations of volatilization of 
chemicals released directly onto surface soils (U.S. Environ
mental Protection Agency, 1988). Safety-Kleen Corp. will use 
the soil and ground-water quality data collected from the 
shallowest depth during the Phase I Release Assessment to 
perform these calculations. The calculated loading rates from 
SWMUs will be compared to the regulatory limits on air 
emissions from all process vents at the facility to determine 
if the SWMU loadings pose a threat to human health or the 
environment. 

Reporting 

Three types of reports will be prepared during Phase I. 
The RFI Phase I Release Assessment Workplan will clearly 
define the objectives of the investigation and the procedures 
to achieve those objectives. A final report will be submitted 
to the decision makers (Safety-Kleen Corp. and the Illinois 
Environmental Protection Agency), and will include the 
information necessary to determine the need for and scope of 
a Phase II investigation and the need for and scope of 
corrective action. Quarterly progress reports will keep the 
decision makers informed of the progress of the Phase I 
investigation. 

Workplan 

This RFI Phase I Workplan describes the objectives, 
personnel, time schedule, and procedures to be implemented 
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during the Phase I investigation. The Phase I release 
assessment investigation will not commence until concurrence 
is achieved on this Workplan. 

Ouarterlv Progress Reports 

Quarterly progress reports will be submitted to summarize 
information regarding percentage of the project completed, 
activities completed during the reporting period, changes in 
the implementation of the Workplan, problems encountered 
during the reporting period, proposed corrections to these 
problems, projected work for the next reporting period, and 
any other pertinent information. 

Final Report 

An RFI Phase I Release Assessment Report will be submit-^ 
ted to the agencies at the completion of the project. The 
report will include: 

Sampling locations and sampling procedures; 

Appendices containing field observations made 
during sampling and the laboratory data report; 

Tabular summaries of the Phase I laboratory data 
with highlights of data exceeding background and/or 
EPA limits indicating potential impactis to human 
health and the environment; and 

- Graphical displays of sampling locations with a 
listing of concentrations exceeding background 
(unless too numerous) and exceeding EPA limits 
indicating potential impacts to human health and 
the environment. 

The report will be revised and resubmitted if errors are found 
in the report which significantly affect the decision^making 
process. 

If a significant release of hazardous constituents from 
a SWMU or AOC is identified during Phase I, Safety-Kleen Corp. 
will prepare an RFI Phase II Workplan to conduct additional 
investigations of impacts from the facility SWMUs on ground 
water, surface water, soils, and air. The content of the 
Workplan will be directed by the results collected during 
Phase I. 
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SECTION VII-3 

PROJECT DESCRIPTION 

This Quality Assurance Project Plan (QAPjP) contains the 
procedures that will be used by Safety-Kleen Corp. (S-K) to 
ensure that data collected during the RCRA Facility Investiga
tion (RFI) Phase I Release Assessment are complete, representa
tive, comparable, accurate, and precise. The QAPjP presents the 
management organization, project and quality assurance objec^ 
tives, and quality assurance and quality control (QA/QC) 
activities. It also describes the specific protocols which will 
be followed for sampling, sample handling and storage, chain of 
custody, and laboratory analysis to promote quality assurance 
and quality control. 

The analytical laboratory (S-K Environmental Laboratory) 
plays a particularly important role in QA/QC. For that reason, 
a special section on laboratory QA/QC protocol is included as 
Appendix VII-A. Sections of the laboratory QA/QC are referenced 
where appropriate in the text of this QAPjP. 

RFI Objectives 

Safety-Kleen Corp. (S-K) owns and operates a recycling 
facility (SIC 2851) in Dolton, Illinois. S-K has owned and 
operated the facility since March 1987. The Dolton Recycle 
Center occupies a 30-acre site in an industrialized area about 
20 miles south of downtown Chicago, Illinois (Figure VII-3-1). 
The address of the facility is: 

Safety-Kleen Corp. 
633 East 138th Street 
Dolton, IL 60419 

The Dolton Recycle Center is a reclamation and recycling 
facility that accepts organic chemicals and solvent wastes from 
S-K service centers and other S-K recycle centers, and from 
industrial and commercial facilities. Spent materials brought 
to the facility are regenerated into product or blended for use 
as a fuel in cement Jcilns. Principal wastes managed at the 
facility are paint waste, lacquer thinner, mineral spirits, and 
waste oil. 
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The Dolton Recycle Center is permitted to store and treat 
RCRA hazardous wastes (ILD980613913). As a condition of the 
RCRA permit, the Illinois Environmental Protection Agency (lEPA) 
requires S-K to conduct a RCRA Facility Investigation (RFI). 
The purpose of the RFI is to determine the nature and extent of 
releases of hazardous wastes and hazardous constituents from 
certain solid waste management units (SWMUs) and areas of 
concern (AOC) at the facility. 

In order to achieve the RFI objective, Illinois Environmen
tal Protection Agency (lEPA) designed a three-phase process and 
incorporated it into the Part B Permit: 

• Phase I - Release Assessment - Phase I is designed to 
provide information on the characteristics and 
integrity of each SWMU and to determine if a SWMU has 
released, is currently releasing, or has the poten
tial to release hazardous waste and/or hazardous 
constituents to the soil or air. 

• Phase II - Extent of Release Assessment - Phase II is 
designed to define the extent of releases (if any) to 
soil from these subject SWMUs. 

• Phase III - Ground-Water Release Assessment - Phase 
III is designed to define the extent of releases to 
the ground water (if any) from SWMUs identified in 
Phase I or II to have potentially released hazardous 
waste or hazardous constituents to the ground water. 

Regional Setting 

The Dolton Recycle Center is located in the Village of 
Dolton approximately 20 miles south of downtown Chicago. The 
site occupies 30 acres in an area zoned M-5 (Industrial), which 
is the heaviest classification of industrial zoning in Cook 
County. The site and surrounding area have historically been 
devoted to light to heavy industrial users. 

The site slopes very gently from south to north, and has 
about 5 feet of relief. The facility is not located in areas 
prone to flooding during a 100-year flood, based on information 
from the Illinois Department of Transportation, Division of 
Water Resources. 
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The surface water features are the Little Calumet River, 
associated man-made marinas, and Lake Cottage Grove. The river 
flows east into Lake Michigan. The water level in the river is 
approximately 10 feet below the land surface elevation at the 
facility. The water level in Lake Cottage Grove is approxi
mately 5 feet below the land surface at the facility. 

Stormwater at the facility is routed by onsite sewers to 
the municipal sanitary sewer system. Therefore, no surface 
water from the site is discharged to either the Little Calumet 
River or Lake Cottage Grove. 

Property use immediately surrounding the Center are open 
land to the north and east, a railroad corridor to the south, 
and a residential area to the west. The Stauffer Chemical/ 
Rhone-^Poulenc Basic Chemical Plant is located northwest of the 
Dolton Recycle Center. Fertilizer is produced at the plant. 
The plant has underground storage tanks, and is a large quantity 
generator of RCRA hazardous ignitable (DOOl), corrosive (D002), 
and reactive (D003) wastes. 

Site Subsurface Conditions 

Considerable information regarding subsurface conditions 
has been collected during previous investigations at the Dolton 
Recycle Center. Subsurface data have been collected at 63 loca
tions on the facility during previous investigations. These 
previous investigations include: 

A 1979 geotechnical investigation to support plant 
expansion. 

A 1981 geotechnical investigation to support plant 
expansion. 

A 1983 environmental investigation in the vicinity of 
former underground storage tanks (USTs). 

A 1988 due diligence environmental investigation 
associated with property ownership transfer. 

A 1990 due diligence environmental investigation 
associated with property ownership transfer. 

A 1990-1991 environmental investigation to document 
clean closure of two fuel oil UST areas. 
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These data collected during the six previous investigations have 
led to the identification of three impacted areas at the 
facility as well as site-specific conditions which limit the 
extent of impacts. This information has satisfied the objec
tives of Phase I of the RCRA Facility Investigation (RFI) to a 
large extent. 

Soils Conditions 

The sediment in the area consists of low permeability lake 
silts and clays, with a few interbedded sand lenses. Under the 
low permeability silts and clays is the Silurian-age Niagaran 
Dolomite Series. The formation is underlain progressively by 
the Maquoqueta Shale and the Galena-Platteville Series (mostly 
carbonates). 

The lithology is consistent across the site. At the 
surface is a layer of topsoil (silty clay loam) or fill which 
is 1 to 4 feet thick. The fill consists of clay, silt, sand, 
gravel and rubble. 

Under the topsoil or fill are silts and fine sands of the 
Carmi Member of the Equality Formation. This member consists 
of local discontinuous lenses of clay and medium to coarse
grained sand interbedded in the silt and fine sand matrix. The 
thickness of the silts and fine sands varies from up to 15 feet 
in the southeastern corner of the site to absent in the north
eastern part of the site. 

Under the silts and fine sands is the Wadsworth Member of 
the Wedron Formation, which is the dominant soil unit underlying 
the entire site. These deposits are low permeability, gray to 
brown silty clays and clayey silts. The clays are 35 to 40 feet 
thick across the entire site, and extend to bedrock. The 
composition of the clays changes from stiff at shallow depths 
to very stiff and hard near bedrock. 

Bedrock was encountered at approximately 45 feet below 
ground surface. The uppermost bedrock is a hard, gray dolomite 
which is moderately fractured in the upper several feet, but 
less fractured with depth. No open voids were encountered in 
the bedrock during drilling. 

Soil quality data indicate three areas of current or former 
soil impacts: 

• East Field. Xylenes, toluene, and ethylbenzenes were 
measured at concentrations greater than 10 ppm. 
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These constituents are principal components of 
mineral spirits. Only two chlorinated compounds were 
detected (1,1,2-trichloroethane at 0.4 ppm and 
methylene chloride at 0.25 ppm) at concentrations 
near the detection limit. Eight inorganic constitu
ents were analyzed, and concentrations were at 
expected background levels. 

• West Tank Farm. Just as at the East Field, xylenes, 
toluene, and ethylbenzene were measured at concentra
tions greater than 10 ppm in samples collected to 5 
feet below ground surface. No other VOCs (including 
no chlorinated VOCs) were detected at the West Tank 
Farm. VOC concentrations attenuated to below detec
tion limits at 10 feet. Concentrations of inorganic 
constituents were at expected background levels. 

• Former Tank Farm D. Just as at the other two SWMUs, 
xylenes, toluene, and ethylbenzene were measured at 
concentrations greater than 10 ppm. In addition, 
acetone and methyl isobutyl ketone (4-methyl 1,2-
pentanone), which are principal components of lacquer 
thinner, were measured at concentrations greater than 
10 ppm. Methylene chloride (0.1 ppm) was the only 
chlorinated VOC detected. Concentrations of inor
ganic constituents were at expected background 
levels. 

The locations of the three solid waste management units (SWMUs) 
mentioned above are shown on Figure VII-3-2. 

Ground-Water Conditions 

The regional hydrogeology includes two shallow, water
bearing zones: a near-surface water-bearing zone perched on low 
permeability clays and silts and the Niagaran Dolomite aquifer. 
The shallow perched water-bearing zone was encountered at depths 
of 1 to 5 feet below ground surface. The shallow zone is 
present where permeable materials (fill and fine sand) are 
present. The shallow zone reaches its maximum thickness in the 
southeastern part at 15 feet. The shallow zone has been absent 
in the northeast corner. 

A clay aquitard at least 30 feet thick underlies the entire 
facility. Based on a low permeability (2.7 to 5.5x10'® cm/sec) 
and thicknesses greater than 30 feet across the entire site, the 
clay layer serves as a effective aquitard to prevent downward 
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migration of constituents in the perched zone to the dolomite 
aquifer. 

Underlying the clay aquitard is the dolomite aquifer at 45 
feet below ground surface. Water was encountered near the 
bedrock surface in the three shallow bedrock monitoring wells 
installed at the site. Water supply wells at and near the 
facility are completed considerably deeper in bedrock; total 
depths of the water supply wells are a minimum of 210 feet below 
ground surface. 

Ground water in the perched zone tends to flow from the 
southwestern corner toward the east and west property bound
aries. The perched water-bearing zone was absent in the 
northeastern part of the facility in 1988 and 1993. The 
gradient is flat through much of the facility, and thus flow 
rates will be low in those areas. 

Ground-water flow in the dolomite aquifer at the site is 
toward the southwest, based on 1988 data. Regionally, ground 
water in the dolomite aquifer is reported to flow eastward 
toward Lake Michigan. The difference between local and regional 
flow directions in the bedrock aquifer may be due to local 
pumping of water supply wells. 

Ground-water quality was monitored in October-November 1983 
and in October 1988. Ground-water quality impacts were 
identified in the East Field, at the West Tank Farm and east of 
Former Tank Farm D. Volatile organic constituents (VOCs) and 
metals were not detected at the other ground-water monitoring 
locations. The following VOCs exceeded Illinois Class II 
standards: 

• Benzene, toluene, and trichloroethene in the West 
Tank Farm. 

• 1,1,1-Trichloroethane near Former Tank Farm D. 

• Tetrachloroethene in the East Field. 

Metals concentrations were consistently at or below detection 
limits in the East Field and West Tank Farm. 
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Solid Waste Management Units 

The locations of solid waste management units (SWMUs) and 
areas of concern (AOCs) covered by the RFI are shown on Figure 
VII-3-2. Several of the SWMUs have been combined into Correc
tive Action Management Units (CAMUs) because of their proximity 
and similarity of wastes managed. SWMUs, CAMUs, and AOCs ad
dressed in this Workplan are: 

• Barker Chemical No. 2 

• East Field 

• Truck Station No. 3 

• Truck Station No. 5 

• North Warehouse Pad (Former Truck Station No. 6) 

• Truck Station No. 9 

• Truck Station No. 10 

• Process Area in the South Warehouse (including Drum 
Emptying Unit Vat 1, Automated Drum Handling Unit Vat 
2, Ballmill and Ballmill Sump) 

• West Tank Farm [including Driveway to the Facility, 
Tank Farm No. 4, Tank Farm No. 5 (in-process storage 
tanks. Solvent Dryers #1 through #4, Pot Stills #1 
and #2, Distillation Column, Thin Film Evaporator and 
Vapor Recovery Systems) , Tank Farm No. 6, and Truck 
Station No. 4] 

• Former Tank Farm D 

• Former Southeast Tank Farm 

• Rexnord/Precision Aire 

• TriStamp/Agri-Chain 

After discussions between S-K and lEPA, the other SWMUs listed 
in the Part B Permit (Container Storage Areas 1 and 2) were 
considered to be covered by other sections of the permit, and 
thus are not included in this Workplan (Illinois Environmental 
Protection Agency, 1994). 
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Phase I Technical Approach 

The Phase I technical approach has been designed to achieve 
the Phase I objective and to be consistent with the lEPA 
guidance in Attachment F of the Part B Permit for the Dolton 
Recycle Center. The technical approach accommodates the 
physical and chemical conditions present at the facility, which 
are detailed in Parts I and II of this Workplan. 

Phase I Scope 

In order to achieve the Phase I objectives, the specific 
goals of the SAP are to: 

Collect soil samples from those accessible locations 
and depths which are most likely to permit identifi
cation and proper characterization of a SWMU-related 
release of hazardous wastes or hazardous constitu
ents, if a release has occurred. 

Analyze the soil samples for the SWMU-related hazard
ous constituents which permit the identification, 
characterization, and hazard evaluation of a release. 

Implement sampling and analysis procedures which 
promote the quality assurance goals of completeness, 
representativeness, comparability, accuracy, and 
precision. 

The soils data will also be used to determine the potential for 
a release to air, as described in the Data Management Plan 
(Part VI of the Workplan). 

Although not required for Phase I by the Part B Permit, 
Safety-Kleen Corp. (S-K) intends to conduct voluntary ground
water assessment during Phase I to identify and characterize 
ground-water quality impacts and further evaluate ground-water 
flow directions in the shallow perched zone. This information 
will be used to design appropriate activities during subsequent 
phases of the RCRA Facility Investigation (RFI). 

Sampling Locations 

Sampling locations have been selected to provide an 
evaluation of worst-case conditions caused by a release or 
potential release of hazardous wastes or hazardous constituents. 
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Sampling will take place in areas of known releases, in areas 
where previous field screening data indicate releases have 
occurred, and in areas where experience from similar sites indi
cates releases are most likely to occur. 

The background sampling locations are shown on Figure 
VII-3-3. The four background locations have been selected to 
satisfy the following criteria: 

1. Located on Dolton facility property to minimize 
uncertainties about prior uses in the background 
areas. 

2. Located at least 50 feet from any SWMUs listed in the 
Part B Permit as modified by lEPA and S-K. 

3. Located at least 50 feet from any current or past 
industrial activity, based on review of aerial 
photos. 

4. Spatial distribution across facility. 

5. Same soil textures as encountered in SWMU soil 
samples (because natural inorganic constituent 
concentrations are a function in part of soil tex
ture) . 

Background locations will be sampled first to minimize the 
potential for cross-contamination. If the onsite geologist 
determines that background soil samples are of a different soil 
texture than St#IU soil samples, he/she will collect samples from 
other background locations in order to satisfy the five 
background selection criteria listed above. 

Twenty-three locations south of 138th Street will be 
sampled to identify and characterize releases to soils and 
shallow perched ground water. Criteria used to select sampling 
locations are: 

1. Within or adjacent to SWMUs. For areas with sec
ondary containment (truck stations and West Tank 
Farm), sampling is planned next to the containment, 
because of access problems at several locations and 
concerns about damaging containment integrity at all 
locations. 

2. In areas of known impact, based on previous soil data 
and ground-water data. 
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3. In areas of suspected impact, based on information 
presented in Part II. 

4. Areas where releases are more likely, which include 
valve locations where wastes are transferred between 
tank and tanker. 

The 23 SWMU sampling locations south of 138th Street are shown 
on Figure VII-3-3 along with much of the rationale used for 
selecting the locations. 

Three locations will be investigated in the vicinity of the 
disturbed area on S-K property (Barker Chemical No. 2 Area) 
north of 13 8th Street to determine whether a SWMU is or was 
present on S-K property. Sampling locations are shown on Figure 
VII-3-4. Two locations will be within the possible area of 
disturbance on an April 1980 aerial photo and along the eastern 
boundary of S-K property. The third location will be outside 
the apparent area of disturbance on an April 1980 aerial photo. 
The purpose for sampling this location will be to define native 
soil conditions in order to determine whether the other two 
locations are sited in backfill (possibly indicative of a SWMU) 
or native soil conditions. If a SWMU is present on S-K property 
(Barker Chemical No. 2 Area) , soil samples will be collected and 
chemically analyzed from the disturbed area. 

Soil Sampling Depths 

At the Barker Chemical No. 2 Area, soil samples will be 
collected at 5-foot intervals from ground surface to 20 feet 
below ground surface. The onsite geologist will evaluate soil 
texture and field-screen the samples according to the procedures 
in Chapter IV-2. Based on this information, the geologist will 
determine if there is evidence that the SWMU is on S-K property, 
and subject to the soil sampling procedures described below. 

After the determination whether a SWMU is present on S-K 
property in the Barker Chemical No. 2 Area, soil sampling will 
occur to identify and characterize releases from Dolton facility 
SWMUs. In addition, soil sampling and analysis will be 
conducted to define the vertical extent of impacts. 

Soil samples for chemical analysis will be collected at 
about 2 feet and 20 feet below ground surface. Data from the 
shallow depth will be used to identify soil impacts, and data 
from the greater depth will be used to define extent. The deep 
sample; at each location will be field screened, and a deeper 
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sample will be collected if necessary to define the vertical 
extent of impacts. 

During the sampling program, the onsite geologist will 
evaluate the range of soil textures from the background 
locations to ensure that they match the range of soil textures 
encountered in soil samples underlying the SWMUs. If they do 
not match, additional background intervals and/or locations may 
be sampled to ensure a match. 

Ground-Water Sampling Depths 

A ground-water level will be measured and a water sample 
collected at all background and SWMU locations south of 138th 
Street where ground water is present in the perched zone 
(historically 1 to 5 feet below ground surface). Ground-water 
samples will be collected from the perched zone at a depth of 
approximately 5 to 10 feet below ground surface. At the Barker 
Chemical No. 2 Area north of 138th, ground-water levels will be 
measured and water samples collected only if perched ground 
water is present and if the SWMU is determined to be on S-K 
property. Fluid level and ground-water collection procedures 
are described in Section VII-6. 

Laboratory Analvsis 

Samples will be submitted to S-K Environmental Laboratory 
for chemical analysis. The laboratory is located in Elk Grove 
Village, Illinois. The samples will be analyzed for the 107 
constituents described in Table VII-3-1. 

Intended Data Usage 

The information sources for the Phase I Release Assessment 
will be field observations during soil and ground-water 
sampling, laboratory analyses of eight background and up to 50 
SWMU soil samples, and laboratory analyses of four background 
and up to 25 ground-water samples. 

The sampling team will record field observations during 
sampling in a field log book. Field observations are critical 
to the verification and interpretation of the laboratory data. 
During the quality assurance process, the quality assurance 
officer will evaluate the validity of the laboratory data in 
part on the basis of apparent soil and water quality observed 
during sampling. The quality assurance officer may request that 
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Table VII-3-1. Constituent List, RFI Phase I Release Assessment, Dolton Recycle Center. 

Constituent Method 
(from SW-846) 

Method Detection Limit 
(mg/kg) 

Inorganics 

Arsenic 7060 1.25 
Barium 6010 2.0 
Cadmi urn 6010 2.0 
Chromium 6010 4.0 
Lead 6010 11.0 
Mercury 7471 0.04 
Selenium 7740 0.9 
SiIver 6010 3.0 

Orqani cs* 

Volatile Organic Compounds (37) 8240 0.005-0.100 
Semi-Volatile Organic Compounds (62) 8270 0.33-3.3 

A complete list of organic compounds and method detection limits for individual compounds are 
presented in Appendix IV-B. 
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the laboratory re-analyze certain samples for certain constitu
ents with data that appear inconsistent with field observations. 

A laboratory data report will be prepared by S-K Environ
mental Laboratory. This laboratory report will contain all 
laboratory data on the soil samples as well as the quality 
assurance data. The laboratory data report will also include 
copies of the completed chain-of-custody/sample-analysis-request 
forms. 

One objective of the Phase I investigation is to identify 
releases of hazardous constituents from solid waste management 
units (SWMUs). To accommodate that objective, the laboratory 
data from background and SWMU sites will be presented in data 
summary tables within the text. The tables will identify the 
sampling location and the concentration in milligrams per 
kilogram (parts per million) for soils and milligrams per liter 
(mg/L) for ground water for each constituent detected in one or 
more samples. Background data will be listed under a tabular 
heading "Background Sites," and soil data from each SWMU will 
be listed under the appropriate tabular heading for that SWMU, 
such as "Truck Station No. 5." Ground-water data will not be 
sorted by SWMU. If relevant, data will be further sorted by 
stratification factor (soil layer, topography, aquifer). 

The second objective of Phase I is to evaluate whether any 
releases of hazardous constituents represent a hazard to human 
health and the environment. The U.S. Environmental Protection 
Agency (EPA) has proposed limits which represent a hazard to 
human health and the environment (55 FR 30798-30884, July 27, 
1990). These limits or successors will be listed in the data 
summary tables for the hazardous constituents detected in one 
or more samples. Concentrations which exceed the limits will 
be highlighted in boldface type in the data summary tables. A 
footnote to the tables will explain the meaning of the boldface 
type. 

Graphical displays will be used to highlight the most 
critical information collected during the Phase I Release 
Assessment. The following figures will be included in the RFI 
Phase I report: 

• A facility location map (Figure VII-3-1 or similar) 

• Sampling site location maps (figures VII-3-3 and 
VII-3-4 or similar) 

• Facility plot plans with additional information that 
shows the SWMU or background sampling location. 
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constituent, and concentration for all constituents 
which exceed background (unless too numerous) and/or 
which exceed the EPA limits indicating possible 
hazard to human health and the environment. 

• Features which affect intramedia transport, and 
potential receptors 

• Areas where more data are required. 

Phase I Reporting 

Phase I includes a single, extensive sampling and analysis 
event. A report on this event, including all field observa
tions, laboratory data, and quality assurance evaluations, will 
be submitted to lEPA within 90 days of receipt of the complete 
set of soil and ground-water quality data. The Phase I report 
will provide a summary of the Phase I investigation, problems 
and responses, staffing changes, and a schedule of upcoming 
activities. 

Quarterly progress reports will be submitted to summarize 
information regarding percentage of the project completed, 
activities completed during the reporting period, changes in the 
implementation of the Workplan, problems encountered during the 
reporting period, proposed corrections to these problems, 
project work for the next reporting period, and any other 
necessary information. 

Data Oualitv Objectives 

Data Quality Objectives (DQOs) are qualitative and 
quantitative statements which specify the quality of the data 
required to support decisions made during RFI activities and are 
based on the end uses of the data to be collected. As such, 
different data uses may require different levels of data 
quality. There are five analytical levels which address various 
data uses and the QA/QC effort and methods required to achieve 
the desired level of quality. These levels are: 

• Screening (DQO Level 1) : This level provides the 
lowest data quality but the most rapid results. It 
is often used for health and safety monitoring at the 
site, preliminary comparison to ARARs, initial site 
characterization to locate areas for subsequent and 
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more accurate analyses, and for engineering screening 
of alternatives (bench-scale tests). Screening data 
on this project include the health-and-safety data 
generated onsite through the use of a photoionization 
detector (PID) and explosimeter, and the screening of 
soils for total organic vapors (TOV) using the PID. 

Field Analyses (DQO Level 2) : This level provides 
rapid results and better quality than in Level 1. 
This level may include sampling site and mobile lab 
generated data depending on the level of quality 
control exercised. No field analyses are scheduled 
for this project. 

Encrineerincr (DQO Level 3) : This level provides an 
intermediate level of data quality and is used for 
site characterization. Engineering and analyses 
include laboratory data used for screening but 
without full quality control (i.e., cannot satisfy 
the precision and accuracy objectives in Section 5). 
No engineering data are scheduled for this project. 

Confirmational (DQO Level 4) : This level provides 
the highest level of data quality and is used for 
purposes of risk ass^essment and evaluation of remedi
al alternatives. These analyses require full RCRA 
analytical and data validation procedures in accor
dance with EPA recognized protocol in SW-846. Soil 
and ground-water samples collected on this project 
will be routinely analyzed for the target compound 
list at the confirmational level. 

Non-standard (DQO Level 5) : This level refers to 
analyses by non-standard protocols, for example, when 
exacting detection limits or analysis of an unusual 
chemical compound is required. These analyses often 
require method development or adaptation. The level 
of quality control is usually similar to DQO Level 4 
data. No non-standard analyses are scheduled on this 
proj ect. 

Project Time Schedule 

The project time schedule for Phase I of the RFI is shown 
on Figure VII-3-5. 
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SECTION VII-4 

MANAGEMENT ORGANIZATION 

Figure VII-4-1 presents the proposed project management 
structure for the implementation of the RFI. The project will 
be directed by Mr. Scott Davies, Senior Project Manager -
Remediation for Safety-Kleen Corp. (S-K). Mr. Davies has 8 
years of experience in the environmental field and is respon
sible for cleanups and closures of S-K recycle centers through
out the United States and Puerto Rico. 

Mr. Davies will be assisted by John Valerius, the Facility 
Manager at the Dolton Recycle Center. Mr. Valerius has more 
than 15 years of experience in waste management. 

The lEPA Project Coordinator (Eric Minder) will ensure that 
the RFI project is conducted in accordance with the RCRA 
regulations and in general accordance with RFI guidance 
documents. The lEPA Project Coordinator will modify the RFI 
Workplan as needed, make site visits, and critically review the 
final report to ensure that the quality assurance objectives 
have been achieved. 

The lEPA Project Coordinator and the S-K Project Director 
may conduct audits of field and laboratory activities. 

S-K has developed an experienced project team in order to 
promote quality assurance during the RFI process. All team 
members have worked together on RFIs at other petroleum-impacted 
sites. The principal team members are: 

• TriHvdro Corporation will function as the prime 
contractor. TriHydro will be responsible for the 
proper implementation of the Phase I Workplan, 
collecting soil samples and submitting them to the 
laboratory, auditing laboratory performance, and 
preparation of the RFI report. In addition to 
working with S-K at the Dolton site, TriHydro is 
conducting assessment and/or remediation projects at 
40 other S-K sites throughout the central and western 
United States. 

• GEO Corporation will perform the drilling services. 
GEO Corporation has the specialized equipment to 
enter and drill in tight locations and has experience 
in drilling at petroleum-impacted sites. 
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S-K Environmental Laboratory will perform all labo
ratory analytical services. S-K Environmental 
Laboratory is performing the analytical services on 
many of S-K's monitoring, assessment, and remediation 
projects in the region. 

TriHvdro Corporation 

John Ahern, President of TriHydro Corporation, will be 
TriHydro's project manager for the RFI Phase I project. Mr. 
Ahern has 20 years of experience in assessment and remediation 
at petroleum-impacted sites. He has served as project manager 
and/or QA/QC officer on 25 Safety-Kleen projects over the 
previous two years. Mr. Ahern is located at the TriHydro 
Corporation office in Laramie, Wyoming, and will provide all 
onsite project personnel from this office. 

Activities to be performed by the Project Manager during 
the RFI include: 

Select, coordinate, and schedule staff for the work 
assignments. 

Control budgets and schedules. 

Prepare bimonthly progress reports. 

Monitor the subcontractor. 

Implement quality assurance measures and any cor
rective action requirements. 

Attend review meetings. 

Perform final data assessment. 

Supervise the preparation of the RFI report and 
provide technical peer review. 

Under the direct supervision of the project manager is the 
QA/QC officer and the site manager. Mr. John Schneider will 
serve as the project QA/QC officer. The activities presented 
below will be completed by the project QA/QC officer: 
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• Audit field memoranda prepared by field personnel to 
assure that the procedures for sample collection and 
sample custody are strictly adhered to. 

• Review laboratory reports to assure that adequate 
QA/QC procedures are imposed on the laboratory 
analytical results. 

• Interface with lEPA's QA Officer and Project Manager, 
when necessary. 

• Organize the final evidence file, and turn over the 
custody of this evidence file to S-K's Project 
Manager at the end of the project. 

Mr. Tom Nissen will serve as the project's site manager. 
Mr. Nissen has six years of experience directing field activi
ties for environmental assessment and remediation at RCRA 
facilities. Mr. Nissen will be responsible for all onsite 
activities including scheduling, direction of the subcontrac
tors, and maintaining the sampling procedures in accordance with 
the Quality Assurance Project Plan (Part VII) and the Sampling 
and Analysis Plan (Part IV). 

GEO Corporation 

GEO Corporation will conduct the soil and ground water 
sample collection required during the RCRA Facility Investiga
tion. Geo Corporation has custom-designed equipment for field 
sampling and can match the field sampling equipment to the 
particular task, type of sample needed, and site conditions. 
During the Phase I investigation, a Scorpion Series ATV 
Hydraulic Probing Rig will most likely be used to allow access 
to the warehouse SWMUs. A detailed explanation of soil and 
ground-water sample collection is described in the Sampling and 
Analysis Plan (Part IV). 

S-K Environmental Laboratory 

S-K Environmental Laboratory will conduct the laboratory 
services required during the RCRA Facility Investigation. The 
laboratory organization structure and internal responsibilities 
are described in detail in Appendix VII-A. 
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SECTION VII-5 

QUALITY ASSURANCE OBJECTIVES 

The. quality assurance objectives provide quantitative and 
qualitative measures of the ability to produce high-quality 
results through a properly designed sampling and analysis 
program. The objectives of the overall quality assurance/quality 
control (QA/QC) program are to: 

Ensure that all procedures are documented, including 
any changes from the Workplan protocol. 

Ensure that all sampling and analytical procedures 
are conducted according to sound scientific princi
ples . 

Monitor the performance of the field sampling team 
and laboratory with a systematic audit program and 
provide for corrective action necessary to assure 
quality. 

Evaluate the quality of the analytical data through 
a system of quantitative and qualitative criteria. 

Ensure that all data and observations are properly 
recorded and archived. 

This chapter addresses the qualitative and quantitative criteria 
which will be used to evaluate the quality of the analytical 
data. 

Level of Oualitv Control Effort 

The level of quality control effort will be consistent with 
that required under SW-846 for a RCRA investigation. The level 
of effort for each quality assurance sample type is described 
in detail in Section 5.0 of Appendix VII-A, and summarized 
below: 
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1. Background Samples. Eight soil samples and four 
ground-water samples to establish background condi
tions created by natural concentrations of the 
constituents as well as by sampling and laboratory 
interferences in the medium matrix, if any. 

2. Blind Duplicate Samples. One for every 10 investiga
tion samples received. 

3. Trip Blanks. One for each cooler of aqueous samples. 

4. Eauipment Blanks. One for every 10 investigative 
aqueous samples received. 

5. Matrix Spike/Matrix Duplicate. One for every 20 
investigative samples received. 

6. Surrogate Spiking. Added to all samples prior to 
extraction and analysis. 

Ouantitative Measures 

Four quantitative measures of quality will be employed 
during the RFI Phase I Release Assessment: 

Method Detection Limits (MDLs) 

Precision 

Accuracy 

Completeness 

The quality assurance objectives for these criteria and 
procedures to compare calculated values to the objectives are 
described in Section VII-14. The measures are defined below. 

Method Detection Limits 

Method detection limits (MDLs) are the lowest concen
trations of analytes in the environmental samples that can be 
reliably determined within specified limits of precision and 
accuracy by specified analytical methods under routine laborato
ry operating conditions. MDLs are a function of sample type 
(soil or water), analytical method, and matrix interferences. 
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Precision 

Precision is the degree of agreement between the numerical 
values of a set of replicate samples performed in an identical 
fashion. Precision will be based on the analytical data from the 
internal laboratory replicate analyses. Precision will be 
reported as relative percent difference as expressed by the 
following formula: 

(C.-Cj) 
RPD = X 100% 

(C,+C2)/2 

Ci and Cj are the concentrations of duplicate samples. 

Accuracv 

Accuracy is the measure of a result to the accepted (or 
true) value. Errors may arise from personal, instrumental, or 
methods factors. Accuracy is assessed by means of referenced 
samples, percent recoveries on matrix spikes and surrogate 
spikes, and method blanks. Analytical accuracy is expressed as 
the percent recovery of an analyte that has been added to the 
sample or laboratory-prepared blank at a known concentration 
before analysis, and is expressed by the following formula: 

A^-A° 
Accuracy = %Recovery = X 100% 

A^ 

Where: 

A'^ = Concentration of spiked sample 
A° = Concentration of sample 
A^ = Concentration of spike 

The spiked concentration is specified by laboratory quality 
control requirements. 

Completeness 

Completeness is a measure of the percentage of analytical 
data points that meet all the acceptance criteria for method 
detection limit, precision, and accuracy. Completeness is the 
ratio of the number of validated sample analyses to the total 
number of sample results required by the Workplan: 
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Completeness = Number of Validated Sample Analyses 
Number ojE Sample Results Required by 
Workplan 

The ability to meet or exceed a completeness objective is 
dependent on the nature of samples submitted for analysis. If 
data cannot be reported without qualifications, project 
completeness goals may still be met if the qualified data, i.e., 
data of known quality even if not perfect, are suitable for 
specified project goals. 

Oualitative Measures 

Two qualitative measures of quality will be employed during 
the RFI Phase I Release Assessment: 

Representativeness 

Comparability 

These terms are defined below, and procedures to achieve 
representativeness and comparability are described. 

Representativeness 

Representativeness expresses the degree to which data 
accurately and precisely represent an environmental condition. 
Representativeness is a qualitative parameter which is dependent 
upon the proper design of the sampling program and proper 
laboratory protocol. 

The sampling network was designed to provide data represen
tative of worst-case site conditions at each solid waste 
management unit. During development of this network, consider
ation was given to areas of known releases, areas where previous 
field screening data indicated impacts, and areas where 
experience from similar sites indicates releases of hazardous 
waste and hazardous constituents are most likely to occur. The 
rationale of the sampling network is discussed in detail in the 
Sampling and Analysis Plan (SAP), presented in Part IV of the 
Workplan. 

Representativeness will be satisfied by ensuring that the 
SAP is followed, proper sampling techniques are used, proper 
analytical procedures are followed, and holding times of the 
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samples are not exceeded in the laboratory. Representativeness 
will be assessed by compliance with the Workplan protocol and 
by the analysis of the blind duplicate samples. 

Comparabilitv 

Comparability expresses the confidence with which one data 
set can be compared with another. Data from background sites 
and SWMUs will be comparable, because the same standardized 
procedures will be used to collect and analyze samples. These 
procedures, described in this Quality Assurance Project Plan, 
are based on the industry standards expressed in SW-846. 
Comparability will be judged by compliance with the Workplan 
protocol. 

The extent to which previous, existing, and planned 
analytical data will be comparable depends on the similarity of 
past, current, and future sampling and analytical methods. Past 
and future analytical data may not be directly comparable to 
data to be collected under this Workplan because of differences 
in procedures and quality assurance objectives. 
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SECTION VII-6 

SAMPLING PROCEDURES 

The soil and ground-water samples to be analyzed are shown 
in Table VII-6-1, Safety-Kleen Corp. intends to collect four 
background soil samples of each soil texture encountered, 46 to 
50 solid waste management unit (SWMU) soil samples, 23 to 25 
SWMU ground-water samples, five blind duplicate soil samples, 
three blind duplicate ground-water samples, three trip blanks, 
and three equipment blanks during the Phase I RFI Release 
Assessment. The procedures to collect soil and ground-water 
samples are described in this section. The field procedures 
include: 

Pre-field coordination and preparation activities 

Equipment decontamination 

Sample collection 

Field screening 

Field documentation 

Post-field activities. 

Pre-Field Activities 

Several activities will be conducted prior to departure for 
the project site. A project team is assigned and the members 
will begin coordinating the sample collection event with the 
Dolton facility, the laboratory, and regulatory agencies. Field 
equipment will be checked and organized. Pertinent health and 
safety criteria will be reviewed along with the Health and 
Safety Plan (Part V) . Site access will be checked with John 
Valerius (Dolton facility site representative), and provisions 
will be made to pack the necessary equipment for delivery to the 
project site. 



Table VI1-6-1. Sampling and Analysis Matrix, RFI Phase I Workplan, Dolton Recycle Center. 

Investigative Samples Field Quality Control Samples 

Sample Matrix Field Parameters Lab Parameters Type 
No. of 
Sites 

No. per 
Site Total Trip Blanks 

Equipment 
Blanks 

Field 
Duplicates 

Soil Physical Descriptions 
Total Organic Vapors BG 

SWMU 
U 

33-35 
3 
3 

8 
46-50 

0 0 5 

Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Total 

BG 
SWMU 

4 
33-35 

3 
3 

8 
46-50 

0 0 5 

Ground Water Water Levels BG 
SWMU 

4 
33-35 

1 
1 

4 
33-35 

0 0 3 

Physical Descriptions 
Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Dissolved 

BG 
SWMU 

4 
33-35 

1 
1 

4 
33-35 

3 3 3 

cn Notes: 
I 
NJ 1. The number of sites depends on whether a SWHU is present in the Barker Chemical No. 3 Area on S-K property, and thus is subject to this 

investigation. 

3. Laboratory control samples are described in Appendix VII-A, 

3. BG means background, and SUMU means solid waste management unit. 
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Project Team 

The sampling project team will consist of the project 
manager, the site manager, and field team (if necessary). The 
qualifications and responsibilities of individual project team 
personnel with respect to the field activities are: 

1. Project Manager 

a. Schedule the sampling event; 

b. Assign qualified personnel to the field team; 

c. Monitor sampling activities to ensure compliance 
with the Workplan (calls from field personnel, 
etc.); and 

d. Review field data and chain-of-custody/sample-
analysis -request records to ensure compliance 
with the Workplan. 

2. Site Manager 

a. Knowledgeable in sampling techniques; 

b. Knowledgeable in operation and maintenance of 
instruments; 

c. Knowledgeable about project health and safety 
plan and procedures; and 

d. Responsible for: 

i. Ensuring compliance with the Workplan; 

ii. Preparations for sampling event; 

iii. Ensuring the proper equipment is available 
and operating; 

iv. Assigning field team members' responsi
bilities and overall supervision (if neces
sary) ; 

V. Onsite client contacts; 

vi. Logging field data; 

vii. Shipping or transporting samples; 
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viii.Chain-of-custody/sample-analysis-request 
forms; and 

ix. Laboratory contact. 

3. Field Team Members 

a. Knowledgeable in sampling techniques; 

b. Knowledgeable about the project health and 
safety plan; 

c. Able to calibrate and operate instruments prop
erly; 

d. Log data acquired during sampling; and 

e. Assist the sampling supervisor as necessary. 

Preparation 

The project site manager will review the RFI Phase I 
Workplan and related correspondence to determine if any plans 
or reports need to be brought to the site during monitoring, if 
any changes have been made to the sampling and analytical 
procedures, and if any groups need to be contacted about 
sampling observation or split sampling. At a minimum, the 
Illinois Environmental Protection Agency (Eric Minder) will be 
contacted seven to 14 days prior to sampling about the sampling 
schedule. 

Dolton facility (John Valerius or designate) will be 
contacted to confirm the expected arrival time at the site and 
expected departure time. The laboratory will be informed when 
sample coolers are expected to arrive and the method and 
location of arrival. 

All sampling and monitoring equipment will be inspected 
prior to departure to ensure that it is in proper working order. 
The necessary health and safety monitoring equipment is 
described in detail in the Health and Safety Plan (Part V) . 

Equipment Inventorv 

The following equipment and supplies may be used for soil 
sampling: 
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Soil Sampling 

Concrete cutter or electric rotary hammer drill 
and bits 

Brass rings, teflon sheets, and plastic caps 

Glass jars (2 or 4 ounce and 32 ounce) with 
teflon-lined lids 

Photoionization detector 

Soil sample extruder 

Bentonite 

Asphalt and concrete patch 

Marking pen, labels 

Hexane 

Non-phosphate detergent and scrub brush 

Decontamination containers and brushes ash, 
rinse, rinse) 

Distilled or deionized water 

Protective gloves 

Plastic sheeting 

Coolers with ice 

Plastic bags for sample containers and ice 

Ground-Water Sampling 

Manometer for fluid levels 

Sampling pump 

Tarps 

Filtration unit, nitrogen tank, regulator, 
filters 

Disposal gloves 
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Buckets for water disposal 

Sample bottles with preservatives 

Coolers with ice 

Distilled water 

Health and Safetv 

Photoionization detector 

Combustible gas meter 

Benzene detector tubes 

Respirators with organic cartridges 

Dust protection masks 

Hard hats and safety glasses 

Tyvek suits 

Appropriate shoes or boots 

Safetv Procedures 

The project site manager will review the Health and Safety 
Plan (Part V), and make copies of the Plan available to all 
field team members. The project site manager will inform all 
field team members immediately before monitoring of the kinds 
of contaminants found or expected to be found at the site, and 
the possible hazards. 

The project site manager will be responsible for bringing 
the appropriate safety equipment to the sampling site. All 
field team members will be knowledgeable in the operation of 
necessary safety equipment. EaiGh field team member is respon
sible for 1) bringing appropriate safety equipment to each 
sampling site during monitoring, 2) making the equipment 
immediately available for use, 3) recognizing safety or health 
hazards, and 4) undertaking the appropriate safety precautions. 

The field team will consist of a minimum of two people at 
or in the general vicinity of the sampling site. If a field 
team member will be out of visual contact with the other 
member (s) of the sampling party, he or she will inform the 
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project site manager of his/her location before heading to the 
sampling site. 

Access Control 

Protective measures will be employed for limiting access 
to the sampling sites during sampling. The project site manager 
(or designate) will be present at each sampling site during the 
entire sampling period. The project site manager will be 
responsible for controlling any activities that might influence 
the integrity of the soil collection procedures. 

Sample Collection Procedures 

The project site manager will implement the monitoring 
required under the Health and Safety Plan (Part V of the 
Workplan). Soil and ground-water sampling devices are described 
in Appendix IV-A. Sampling procedures are described below. 

Soil Sampling 

Concrete or asphalt will be removed (if appropriate), and 
soil sample collection will commence with GeoProbe or equivalent 
equipment using the following procedure: 

1. A new or decontaminated brass liner assembly will be 
placed into a stainless steel sampler (called a 
Kansas sampler). Samplers are 1 to 2 feet in length. 

2. The sample (decontaminated) will be attached to drive 
rods which are 3 feet in length. 

3. The sampling tool will be hydraulically advanced to 
the sampling depth. 

4. The tool will be opened and driven 1 to 2 feet to 
fill the liner with a soil sample. 

5. The tool will be hydraulically withdrawn to the 
surface. 

6. The brass liner will be broken manually into sections 
by a field team member wearing sterile gloves. 
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7. The uppermost section will be discarded, because it 
may contain borehole slough. 

8, Two sections will be capped with Teflon sheets and 
slip-on plastic caps, marked with a sample number, 
and placed in an opaque cooler on ice immediately 
upon collection. Care will be taken to minimize 
headspace during this procedure. Sample collection 
will adhere to lEPA "Soil Volatile Sampling Proce
dures" (Appendix IV-B), except that Teflon sheeting 
rather than aluminum foil will be used to seal the 
brass rings. 

8. The soil in the remaining section will be subjected 
to field screening procedures described in a subse
quent section. 

One soil sample, consisting of three to four brass rings (or 
more, if necessary), or two to three 2- or 4-ounce glass jars 
if soil lacks sufficient cohesion, will be collected from each 
sampling interval. In addition, blind duplicate samples will 
be collected from five of the SWMU sites for quality assurance 
analyses. The brass rings or glass jars will be used for 
analysis of volatile organic compounds, semi-volatile organic 
compounds, and eight inorganic constituents. 

Ground-Water Sampling 

Phase I ground-water sampling will be conducted using a GEO 
Environmental ATV/Geoprobe hydraulic sampling rig or equivalent. 
In this method, an expendable point will be driven into the 
ground water within the perched zone, and the probe rods will 
be extracted to expose a dedicated perforated 3/8-inch teflon 
tube. The depth to ground water in the tube will be measured 
with a manometer. The elevation of the top of the tubing will 
be surveyed to the nearest 0.1 foot by a licensed land surveyor 
to convert depth to water to a ground-water elevation in feet 
above mean sea level. 

Ground water will be sampled using a peristaltic or inertia 
pump. Three volumes of water column in the tubing will be 
purged, and the required sample taken. Ground-water samples 
will be collected in order of decreasing volatility: volatile 
organic compounds (VOCs), semi-volatile organic compounds 
(SVOCs), and inorganic constituents. Water to be analyzed for 
VOCs will be pumped with minimal agitation into a 40-milliliter 
VGA glass bottle, and all headspace will be eliminated. Water 
to be analyzed for SVOCs will be pumped with minimal agitation 
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into liter glass bottles filled as completely as possible. 
Water to be analyzed for inorganic constituents will be pumped 
into the filtration chamber, and then filtered with pressurized 
nitrogen into a 500-milliliter plastic bottle containing 
preservatives. 

Hole Patching 

Soil and concrete will be stockpiled with other demolition 
debris from the facility, and hauled to a suitable offsite 
disposal facility. Sampling locations will be plugged by 
pouring bentonite granules down the hole and hydrating in 
approximately 1- to 2-foot lifts to the surface. The surface 
will be repaired to matching grade. A concrete patch will be 
placed over the sampling location in areas where concrete is 
present and asphalt patch will be placed over the sampling 
location in areas where asphalt is present. 

Field Screening 

One aliquot of soil from each sampling interval will be 
screened in the field to evaluate the nature and degree of 
impact. Field screening includes physical descriptions by the 
onsite geologist and measurements of total organic vapors (TOV) 
with the photoionization detector (PID). 

Soil from each sampling depth will be extracted from one 
brass liner into a ziplock bag and brought to room temperature. 
The PID probe will be inserted into the bag, and the highest TOV 
reading measured by the PID will be recorded. A Thermo Environ
mental Model 580B PID equipped with a 10.0 eV lamp (or equiva
lent) will be used during field screening. The PID will be 
calibrated with a 100 parts per million (ppm) isobutylene 
standard at the beginning of each day and periodically during 
the day. The soil will also be described by the onsite geolo
gist in terms of texture (per ASTM Method D-2488), moisture 
content, staining, and any other pertinent information. 

Capped samples from each interval will be held in a cooler 
or refrigerated at the site until it is determined which samples 
will be sent to the laboratory. The objectives of the soil 
sampling program are to define the nature, degree, and vertical 
extent of soil quality degradation in the unsaturated zone. To 
achieve the soil sampling program objectives, Safety-Kleen will 
submit for laboratory analysis the following soil samples from 
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above and below the shallow perched saturated zone of each 
borehole: 

1. A sample from immediately below the ground surface 
(1-3 feet) to define nature and degree. 

2. A sample in the clay aquitard at a depth of ±20 feet 
below ground surface to define vertical extent. 

3. If field screening indicates possible impact at the 
deep sample interval (based on field screening), a 
second sample may be submitted from the interval 
below the possible impact. 

The laboratory samples will be pacJcaged, placed on ice in 
a cooler (maintained at about 4°C), and delivered within 24 
hours of sampling to the S-K Environmental Laboratory for analy
sis. Soil samples will not be composited. All samples will be 
accompanied by completed chain-of-custody/sample-analysis-
request forms. 

Decontamination Procedures 

Brass rings will be decontaminated prior to sampling, 
either in the laboratory or in the field. Brass rings will be 
cleaned according to the procedures described below. Glass 
containers will be pre-cleaned and supplied by an independent 
supplier. The sampling devices will be decontaminated in the 
field immediately prior to and after sampling each site. 
Sampling equipment will be disassembled into component parts 
prior to washing. 

Field decontamination will include washing the sampling 
devices and brass rings and caps in a warm noil-phosphate 
detergent solution, rinsing the devices and containers with tap 
water, and then rinsing the devices with distilled or deionized 
water. In addition, the detergent solution and rinsewaters will 
be pumped through the ground-water sampling pump. Sampling 
devices and containers will be dried before use by air drying 
or with clean paper towels. If a hydrocarbon sheen becomes 
present on the rinse water during decontamination, the sampling 
devices and/or containers will be decontaminated, again with 
hexane, fresh wash and rinse water. All washing fluids and 
rinse water will be containerized at the Dolton. facility for 
proper processing by S-K. 
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The decontaminated sampling devices and brass rings will 
be stored in clean containers, plastic bags or ziplock-type bags 
until use. The brass rings and sample containers may be stored 
until use in coolers. 

Field Documentation 

Field observations are critical to the verification and 
interpretation of the laboratory data. Field observations 
during soil sampling will be recorded in the field log book. 
i?he following information will be recorded in the field notebook 
where appropriate: 

Date and name of observer 

Names and affiliations of sampling team members 

Names and affiliations of others present at the 
sampling sites 

Weather conditions 

Sampling location (with measured distances) and time 
of sampling 

Health and safety data on total organic vapors and 
combustible gas concentrations. 

Health and safety measures implemented (e.g., respi
rators) 

Sampling site condition upon arrival (concrete cover, 
standing water, erosion, etc.) 

Soil characteristics and texture 

Depth to ground water 

Volume purged from ground-water sampling device, and 
response of fluid levels to pumping 

Soil and ground-water observations, including discol
oration, hydrocarbon sheens, moisture content, etc. 

Deviations from or clarifications of sampling proce
dures in the Workplan 
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• Miscellaneous conditions which the sampling team 
finds noteworthy 

The project site manager will review and sign the field notes 
after each day of sampling. 

Photographs will be taken of every sampling site. 
Photographs will also be taken of sampling procedures at one 
location. 

Post-Field Activities 

The project site manager and field team members are 
responsible for several activities after the samples have been 
shipped to the laboratory. The post-field responsibilities 
include laboratory contact, record filing, and equipment checks. 

Continued Supervision 

The project site manager will call the laboratory on the 
day the samples are due to arrive at the laboratory to ensure 
that they have in fact arrived. The project site manager will 
call the laboratory periodically to make sure that samples are 
being analyzed within the following holding times: 

Volatile Organic Compounds 14 days 

Semi-Volatile Organic Compounds 14 days until extraction, 40 days af
ter extraction 

Inorganic Constituents (except Mercury) 6 months 

Mercury 28 days 

Records 

The project site manager will collect all pertinent field 
data (i.e., chain-of-custody, copies of field logbook records, 
etc.) and file it in the client job file immediately after 
returning from the field. Proper and efficient management of 
the sampling records will aid in reviewing and evaluating the 
laboratory analytical data. The project site manager will 
also ensure laboratory data are placed in the project file. 
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Equipment 

Any equipment problems noted during sampling and not 
corrected in the field will be corrected upon return to the 
office. Broken or contaminated equipment will not be returned 
to storage for future use. 
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SECTION VII-7 

SAMPLE CUSTODY 

In this section are described the procedures to maintain 
custody of the samples from sample collection through labora
tory analysis to the final evidence files. A sample or 
evidence file is in one's custody if it is: 

In one's physical possession 

In one's view, after being in one's possession 

In one's physical possession and placed in a se
cured location 

In a secured area restricted to authorized person
nel only 

As few people as practical will have custody of the samples to 
reduce the chance of mishandling. 

Field Chain-of^Custodv Procedures 

Field chain-of-custody will be maintained through the use 
of field logbooks, sample labels, 
chain-of-custody/sample-analysis-request forms, and custody 
seals. The project site manager will be responsible for the 
successful implementation of these procedures. 

Field logbooks will be bound field survey books and 
assigned to field personnel. Copies of the field observations 
will be made immediately upon return to the office and placed 
into the project file. 

Each sample container will be identified with a label. 
The sample label will be the one shown on Figure VII-7-1 or 
equivalent. The information which will appear on the sample 
container label includes: 

1. Sample identification number 

2. Place of collection (or project number) 
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3. Date and time of collection 

4. Personnel collecting the sample 

5. Preservative (none in the case of soil samples) 

6. Analyses requested 

7. Any special information, such as an estimate of the 
level of contamination 

The brass rings or 2-4 ounce glass jars will be used for 
analysis of volatile organic compounds, semi-volatile organic 
compounds, and eight metals. 

All samples will be accompanied by completed chain-of-
custody/sample-analysis-request forms (Figure VII-7-2). The 
project site manager will keep a copy of this completed form, 
and another copy will be kept at the Dolton facility. The 
chain-of-custody part of the form provides documentation 
necessary to trace sample possession continuously from the 
time of collection until the time of receipt in the laborato
ry, and the condition of the samples and sample container upon 
receipt. The sample-analysis-request part of the form 
documents the analyses to be performed by the laboratory in 
addition to any special handling or preservation techniques 
carried out by the field personnel. 

If and when the samples leave custody of the sampling 
team, the shipping container will be sealed with a custody 
seal to ensure that the samples have not been disturbed during 
transportation to the laboratory. The laboratory personnel 
receiving the coolers will note the condition of the seal and 
the sample containers within on the chain-of-custody/sample-
analysis-request form. 

Laboratorv Chain-of-Custody Procedures 

S-K Environmental Laboratory assumes responsibility for 
the integrity and security of the samples after proper custody 
transfer is completed from the sampling team or the transpor
tation service (if appropriate) to the laboratory. The 
laboratory custody procedures are described in Section 7.1 of 
Appendix VII-A. 
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Final Evidence Files 

TriHydro Corporation is the custodian of the evidence 
file, and will maintain the contents of evidence files for the 
RFI Phase I investigation while it is being conducted. The 
evidence will be stored in the project file at the TriHydro 
office in Laramie, Wyoming. Evidence will include copies of 
the field logs (Section VII-6), photographs (Section VII-6), 
completed chain-of-custody/sample-analysis-request records 
(Section VII-7), and the laboratory data report (Section Vil
li) . All of this evidence will be included in the RFI Phase 
I Report. 
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SECTION VII-a 

CALIBRATION PROCEDURES AND FREQUENCY 

This section describes the procedures for maintaining the 
accuracy of all instruments and measuring equipment which will 
be used for conducting field tests and laboratory analyses. 
Instruments and equipment will be calibrated with sufficient 
frequency and in such a manner that accuracy of results is 
maintained. 

Field Instruments and Equipment 

The only field instruments or equipment requiring 
calibration are the combustible gas meter and the photoion-
izatioh detector (PID). The combustible gas meter and PID 
will be used in health and safety monitoring (Part V), and the 
PID will be used for field screening. Each instrument will be 
calibrated at the beginning of each day of sampling with the 
following calibration gases: 

1. A pentane gas standard for the combustible gas 
meter. The pentane standard provides an appropri
ate response in a petroleum-impacted area. 

2. A 100-ppm isobutylene standard for the PID. Iso-
butylene provides a similar response to benzene, 
which is the target compound, but is less toxic and 
thus safer to handle in the field. 

The instruments will be recalibrated as needed during the day 
if responses do not appear accurate. 

Laboratorv Instruments and Equipment 

Most of the analytical work on this project will be 
performed by the laboratory. S-K Environmental Laboratory 
provides detailed information on calibration procedures and 
frequency in Section 8.0 of Appendix VII-A. 
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SECTION VlI-9 

ANALYTICAL PROCEDURES 

Samples will be submitted to S-K Environmental Laboratory 
for chemical analysis. The laboratory is located in Elk Grove 
Village, Illinois. The S-K Environmental Laboratory is 
certified and qualified to perform the necessary analyses, as 
described in Part III. 

Samples To Be Analvzed 

The samples to be analyzed are shown in Table VII-9-1. 
The procedures to select soil samples for laboratory analysis 
are described in the previous chapter under "Field Screening." 
As shown in Table VII-9-1, duplicate soil and water samples, 
trip blanks, and equipment blanks will be collected and 
submitted to the laboratory for quality assurance. As dis
cussed in Appendix VII-A, additional quality assurance samples 
will be prepared in the laboratory for chemical analysis 
quality control. 

Constituent List 

The samples will be analyzed for the 107 constituents 
described in Table VII-9-2. The full constituent list is 
presented in Appendix VII-B. The constituent list consists of 
eight inorganic constituents, 37 volatile organic compounds 
(VOCs), and 62 semi-volatile organic compounds (SVOCs). The 
constituent list includes: 

• All hazardous constituents detected in soils and 
ground water during previous sampling events at the 
Dolton facility. 

• All hazardous constituents and hazardous waste 
constituents detected in wastes managed at the 
Dolton facility. 

• Other VOCs and SVOCs commonly analyzed by the S-K 
Environmental Laboratory using Methods 8240 and 



Table Vn-9-1. Sampling and Analysis Matrix, RFI Phase I Workplan, Dolton Recycle Center. 

Investigative Samples Field Quality Contro Samples 

Sample Matrix Field Parameters Lab Parameters Type 
No. of 
Sites 

No. per 
Si te Total Trip Blanks 

Equipment 
Blanks 

Field 
Duplicates 

Soil Physical Descriptions 
Total Organic Vapors BG 

SWMU 
4 

23-25 
2 
2 

8 
46-50 

0 0 5 

Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Total 

BG 
SWMU 

4 
23-25 

2 
2 

a 
46-50 

0 0 5 

Ground Water Water Levels BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

0 0 3 

Physical Descriptions 
Volatile Organic Compounds 
Semi-Volatile Organic Compounds 
Inorganic Compounds, Dissolved 

BG 
SWMU 

4 
23-25 

1 
1 

4 
23-25 

3 3 3 

I 

I 
to 

Notes; 

1. The number of sites depends on whether a SUMU is present in the Barker Chemical No. 2 Area on S-K property, and thus is subject to this 
investigation. 

2. Laboratory control samples are described in Appendix VII-A. 

3. BG means background, and SUHU means solid waste management unit. 
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Table VII-9-2. Constituent List, RFI Phase I Release Assessment, DoI ton Recycle Center. 

Constituent Method Method Detection Limit 
(from SUr846)„ . _ (mg/kg) 

Inorganics 

Arsenic 7060 1.25 
Barium 6010 2.0 
Cadmium 6010 2.0 
Chromium 6010 4.0 
Lead 6010 11.0 
Mercury 7471 0.04 
Selenium 7740 0.9 
SiIver 6010 3.0 

Orqanics* 

Volatile Organic Compounds (37) 8240 0.005-0.100 
Semi-Volatile Organic Compounds (62) 8270 0.33-3.3 

* A complete list of organic compounds and method detection limits for individual compounds are 
presented in Appendix IV-B. 
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8270 (gas chromatography/mass spectroscopy), re
spectively. 

Analvtical Methods 

All analyses will be conducted for the total concentra
tion of each constituent, except that inorganic constituents 
in ground-water samples will be analyzed for the dissolved 
fraction because of the high silt content expected in the 
samples. Analytical methods are referenced in Table VII-9-2, 
and contained in Appendix VII-C. 

The laboratory will attempt through these standardized 
analytical methods to achieve the method detection limits 
(MDLs) listed in Table VII-9-2 and Appendix IV-B. However, 
MDLs are highly matrix dependent. Because Phase I focuses on 
the most impacted soils (and ground water), matrix interfer
ences are anticipated. EPA's SW-846 lists modified MDLs for 
certain methods given matrix interferences (see Table 
VII-9-3) . These modified MDLs will be used to determine 
comoleteness. 

Holding Times 

The laboratory will be instructed to meet the following 
holding times: 

Consti tuent Maximum Holding Time 

Metals 6 months, excluding mercury (28 days) 

VOCs 14 days 

SVOCs 14 days until extraction, 40 days after extraction 

The laboratory will be requested to provide a laboratory data 
report within 45 days of sample receipt. 
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Table VI1-9-3. Revised Method Detection Limits Due to Matrix Interferences, RFI Phase I Release 
Assessment, Dolton Recycle Center. 

Analytical Method Matrix Method Detection Limits 

8240 (VOCs) Clean and low-level soils 
High-level soils 
Clean and low-level ground water 
Medium-level and high-level ground water 

See MDLs in Appendix IV-B 
Multiply MDLs by 125 
See MDLs in Appendix IV-B 
Multiply MDLs by 50 

8270 (SVOCs) Clean and low-level soils 
Medium-level and high-level soils by sonication 
Ground water 

See MDLs in Appendix IV-B 
Multiply MDLs by 7.5 
See MDLs in Appendix IV-B 

Note: These revised method detection limits are based on information in SW-846. 
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Oualitv Assurance Procedures 

Background samples, blind duplicate samples, aqueous trip 
and equipment blanks, and laboratory-prepared quality assur
ance samples will be analyzed by the laboratory during the 
Phase I Release Assessment to evaluate quality control. The 
quality assurance procedures are described in detail in Part 
VII of this Workplan. 
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SECTION VII-10 

INTERNAL QUALITY CONTROL CHECKS 

Internal quality control checks are inserted into the 
quality assurance process to enhance the precision and accu
racy of the data. Field and laboratory internal quality con
trol checks are described below. 

Field Checks 

Field checks include calibration to evaluate the accuracy 
of the data, and blind duplicate samples to evaluate the pre
cision and representativeness of the data. Field calibration 
procedures are described in Section VII-8 of this Part. 

Blind duplicate soil samples will be collected from five 
SWMU sampling locations. The duplicates will be handled in 
the same manner and analyzed for the same constituents as the 
SWMU samples. Data from the blind duplicates will be used to 
evaluate the representativeness of the data. 

Laboratorv Checks 

Laboratory checks are described in detail in Section 11.0 
of Appendix Vll-A. For inorganic analyses, these internal 
checks include calibration curves, calibration blanks, contin
uing calibration verification, ICP interference check sample 
analysis, preparation blank analysis, sample spike analysis, 
sample duplicate analysis, laboratory control sample analysis, 
and ICP serial dilution analysis. 

For organic analyses, internal checks include duplicate 
matrix spikes and reagent water blanks. Performance goals for 
organic constituents are established in Sections 11.4 and 11.5 
of Appendix VII-A. 
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SECTION VII-11 

DATA REDUCTION, VALIDATION, AND REPORTING 

This, section covers procedures to compile, validate, and 
report the data collected during the RFI Phase I release as
sessment. Both field and laboratory procedures are discussed. 

Data Reduction 

The field data collected will be field observations (see 
Section VII-6 of this Part) and health and safety data (see 
Part V). Data and observations will be recorded in the field 
logbook. No data reduction will be necessary. 

Laboratory data reduction procedures are described in 
Section 10.0 of Appendix VII-A. Data reduction is performed 
by the individual analysts and consists of calculating concen
trations in samples from the raw data obtained from the mea
suring instruments. 

Data Validation 

The site manager will review and sign the field notes af
ter each day of sampling. The objectives of this review are 
to identify and correct errors in the field notes before the 
recollection of the field obser-vations becomes dimmed by time. 
The project manager will review the field audit and field 
notes, and determine whether the samples were collected and 
handled according to this RFI Workplan. 

Data validation procedures in the laboratory are descr
ibed in Sections 10.3 through 10.5 of Appendix VII-A. Data 
validation is a three-step process in the laboratory. The 
analyst checks the data to verify that the precision and accu
racy objectives are satisfied; if not, a corrective action re
port is filled out and corrective action taken. The QA/QC per
sonnel check the data package to ensure that it is complete 
and that deviations in protocols are accounted for. The lab
oratory manager verifies that the final report is printed cor-
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rectly. The contents pf the laboratory data package are de
scribed under "Data Reporting." 

The project manager will conduct a systematic review of 
the data for compliance with the established quality control 
criteria based on the spike, duplicate and blank results pro
vided by the laboratory. An evaluation of method detection 
limits, data precision, accuracy and completeness, based on 
criteria in Section VII-14, will be performed and presented in 
the final report. 

The project manager will identify any out-of-control data 
points and data omissions, and interact with the laboratory to 
correct data deficiencies. Decisions to repeat sample collect 
tion and analysis will be made by the project manager based on 
the extent of the deficiencies and their importance in the 
overall context of the project. 

Data Reporting 

A copy of the field notes will be included as an appendix 
in the RFI Phase I Report. The laboratory data are reported 
through the laboratory information management system (see Sec
tion 10.6 of Appendix VII-A). A copy Of the laboratory data 
report will be included as an appendix in the RFI Phase I Re
port. The laboratory data report will include: 

Inorganics 

Cover letter with laboratory manager/project 
manager sign-off 

Data qualifiers 

Chain of custody 

Lab chronicle, describing client ID/analysis, 
matrix, prep number, collection date, extrac
tion/prep date, analysis date, and section 
manager sign-off 

Case narrative if any technical problems oc
curred 

Client data report 
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o Quality control summary reports, including 
date of analyses, parameters determined, sam
ple duplicates and control samples, lEC fac
tors for the ICAP analyses, method blank de
tection report, and laboratory control stan
dards report. 

Oroanics 

o Cover letter with laboratory manager/project 
manager sign-off 

o Data qualifiers 

o Chain of custody 

o Lab chronicle, describing client ID/analysis, 
RFW number, prep number, collection date, ex
traction/prep date, analysis date, and section 
manager sign-off 

o Case narrative if any technical problems oc
curred 

o Sample data report 

o Quality control summary report (spread-sheet), 
including date of analyses, parameters deter
mined, sample duplicates and control samples, 
surrogate spike recoveries, matrix spike and 
matrix spike duplicate results, chromatograms 
and mass spectra. 

o Raw data package for GC/MS volatiles and semi-
volatiles 

Data reporting also covers the handling of blind dupli
cates and internal laboratory replicates, outliers, data below 
method detection limits and quality assurance data. Data from 
blind duplicates will be individually recorded in the data 
summary tables of the RFI Phase I Report; these data will be 
used to evaluate the representativeness of the results. 

Internal laboratory replicate data will be averaged dur
ing data reduction, and the averages will be presented in the 
data summary tables of the RFI Phase I Report with a notation 
that the values represent internal laboratory replicate aver
ages. Individual replicate data will be shown in the labora-
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tory data report, and discussed under precision and accuracy 
evaluations in the quality assurance part of the RFI Phase I 
Report. 

Any program of environmental measurement can produce out
lier numbers that lie outside the "expected" range of values. 
Outlier values may be the result of: 

1. A catastrophic unnatural (but real) occurrence, 
such as a spill; 

2. Inconsistent sampling or analytical chemistry met
hodology; 

3. Errors in the transcription of data values or dec
imal points; and 

4. True but extreme concentration measurements. 

Documentation and validation of the cause of outliers will ac
company any attempt to correct or delete data values, because 
true but extreme values will not be altered. Outlier values 
will not be omitted from the raw data reported to the regula
tory agency, but will be identified as outliers within the 
data summary tables. Reasons for the outlying behavior will 
be provided in the data summary tables or in the text of the 
RFI Phase I report. 

Data below detection limits will be expressed as "ND (me
thod detection limit)," where "ND" means not detected and "me
thod detection limit" is the quantitative value determined by 
the laboratory. 

Quality assurance data will be discussed in detail in a 
quality assurance section of the Phase I Report. Quality as
surance information will be included in other chapters to the 
extent that it affects the interpretation of sample data. 
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SECTION VII-12 

PERFORMANCE AND SYSTEM AUDITS 

Performance and system audits of field and laboratory ac
tivities will be conducted to verify that sampling and analy
sis are performed in accordance with the procedures establis
hed in this Workplan. This section describes the external au
dits that will be conducted by Safety-Kleen Corp. (S-K), and 
the internal field, laboratory, and office audits that will be 
conducted by S-K contractors. 

External Audits 

External audits will be conducted by S-K. John Valerius, 
who is Dolton's Facility Manager, or his designate, will audit 
the field activities to evaluate whether they are being con
ducted in accordance with the procedures in this Workplan. 
Mr. Valerius and/or Scott Davies of S-K will provide peer re
view of the RFI Final Report. 

The lEPA Project Coordinator may conduct audits of field 
activities. S-K's management personnel or designates will ac
company the lEPA personnel during the audits if so desired by 
the lEPA. 

Field Audits 

The site manager will schedule audits of field activities 
at various times to evaluate the execution of sampling opera
tions and field documentation. The evaluation is directed to
ward the extent to which the Workplan procedures, are being 
followed. 

Sampling operations will be evaluated to determine if 
they are performed as stated in this Workplan. The site man
ager will perform spot checks to determine that the appropri
ate number of samples are being collected, samples are placed 
in proper containers, and proper preservation, packaging, and 
shipment protocols are being followed. 
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The site manager will check to see that chain-of-custody 
procedures are being followed, and that samples are being kept 
in custody at all times. 

Field documents pertaining to sample identification and 
control will be examined daily for completeness and accuracy. 
Field notebooks and field data forms will be reviewed by the 
site manager to see that all entries are dated and signed and 
the contents are legible, written in indelible material, and 
contain accurate and inclusive documentation of project activ
ities . 

Safety-Kleen Corp. or the TriHydro project manager will 
visit the site on at least one occasion during the sampling 
event to audit compliance with the Workplan protocol. The au
ditor will complete the form shown as Figure ViI-12-1. The 
completed form will be included in the final report. If defi
ciencies are identified during the audit, the auditor will 
make a decision whether to repeat sample collection and analy
sis based on the extent of the deficiencies and their impor
tance in the overall context of the project. 

Laboratorv Audits 

Laboratory raw data audit procedures are described in 
Section 12.1 of Appendix VII-A. S-K Environmental Laboratory 
also conducts periodic evaluations of all quality control data 
which are not project-specific, but promote a high-quality 
level of perfoinnance by the laboratory on all projects. 

Office Audits 

Prior to the production of the draft document, the qua
lity assurance officer will review the laboratory data report 
for apparent errors or inconsistencies. He will work with the 
project manager to determine whether the laboratory will be 
asked to reanalyze certain samples for certain constituents. 

The preliminary draft report will undergo peer review by 
TriHydro senior professional staff not involved in the prepa
ration of the report. Errors will be corrected, and a draft 
report issued to Safety-Kleen Corp. The client will provide 
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Figure VII-12-1. Field Audit Form, RCRA Facility Investigation, Dolton Recycle Center. 

FIELD AUDIT 

Auditor: 

Date: 

Location: 

Project: 

Activity: 

Field Personnel 

Site Manager: 

Site Health and Safety Officer: 

Field Staff: 

Health and Safety 

PID: Precision Check (+30%) 

Accuracy Check (^5%) _ 

Explosimeter: Precision Check (^30%) 

Accuracy Check (^5%) 

Draeger Tubes: 

Personnel Protection Equipment: 

Incidents: 

Responses: 

Noncompliances with Plan: 

Monitoring Procedures 

Sampling Procedure Noncompliance: 

Decontamination Procedure Noncompliance: 

Field Documentation Noncompliance: 
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Label Noncompliance: 

Chain-of-Custody/Sample-Analysis-Request: 

Noncompliance: 

Completeness 

SWMU Samples: 

Background Samples: 

Field Duplicate (l/lO) : 

Equipment Blank (l/lO): 

Trip Blank (1/cooler): 

Noncompliances with Plan: _ 

Site Manager, Company, Date 

Auditor, Company, Date 



RFI PHASE I QAPjP 
SECTION: VII-12 
DATE: MARCH 3, 1994 
REVISION NUMBER: 0 
PAGE: 5 OF 5 

peer review comments, the draft will be revised, and a final 
report submitted to the regulatory agencies. 

o 
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SECTION VII-13 

PREVENTATIVE MAINTENANCE 

Instruments and equipment will be maintained in order to 
promote the generation of precise and accurate data, and to 
permit the project to proceed on schedule. Preventative 
maintenance procedures for field and laboratory equipment are 
described below. 

Field Procedures 

The cornerstones of the field preventative maintenance 
program are the checking and calibration of field instruments 
before they are shipped or carried to the field, and the pro
vision for backup instruments and equipment. The combustible 
gas meter and photoionization detector (PID) will be checked 
and calibrated immediately before going to the field. Instru
ments which cannot be properly operated or calibrated will not 
be taken to the project site. 

Backup duplicate instruments and equipment will be avail
able onsite or within one-day shipment to avoid delays in the 
field schedule. Critical spare parts will be kept onsite to 
minimize instrument downtime. 

Routine calibration will be conducted according to the 
procedures in Section VII-8 of this Part. Routine calibration 
will minimize the potential for inaccurate field measurements. 

Laboratorv Procedures 

Preventative maintenance procedures in the laboratory are 
described in Section 13.0 of Appendix VII-A. These procedures 
include a calendar of routine equipment maintenance, instru
ment maintenance logbooks which document non-routine repair or 
maintenance, and an inventory of critical spare parts in the 
laboratory. 
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SECTION VII-14 

PROCEDURES TO ASSESS DATA DETECTION LIMITS, 
PRECISION, ACCURACY, AND COMPLETENESS 

As discussed in Section VII-5, there are four quantita
tive measures of data quality: 

Method detection limits 

Precision 

Accuracy 

Completeness 

Procedures to assess these measures are discussed below. 

Method Detection Limits 

Analytical methods are referenced in Table VII-3-1 and 
contained in EPA's SW-846. The laboratory will attempt 
through these standardized analytical methods to achieve the 
method detection limits (MDLs) listed in Table VII-3-1 and Ap
pendix VII-A. However, MDLs are highly matrix dependent. Be
cause Phase I focuses on defining if a release has occurred, 
is occurring, or could occur, matrix interferences are 
possible. EPA's SW-846 lists modified MDLs for certain methods 
given matrix interferences (see Table VII-9-3). These modi
fied MDLs will be used to determine completeness. 

In addition to MDLs, the laboratory routinely evaluates 
instrument detection limits (IDLs) on laboratory-prepared sta
ndards.. Quality assurance objectives for IDLs are discussed 
in Section 14.0 of Appendix VII-A. 

Precision 

Precision will be measured on internal laboratory dupli
cates by the procedure discussed in Section VII-5. Precision 
quality assurance objectives are listed in Table 5-2 of Appen-
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dix VII-A. These objectives are based on a large number of 
quality assurance analyses conducted by S-K Environmental 
Laboratory on previous RCRA-level projects. 

Accuracv 

Accuracy in the field will be evaluated by calibration 
data on the field equipment. Limits are shown on Figure 
VII-12-1. 

Accuracy will be assessed by means of laboratory internal 
reference samples and percent recoveries. Accuracy quality 
assurance objectives are listed in Table 5-2 of Appendix VII-
A. Accuracy objectives are discussed further in Section 5.1 
and of Appendix VII-A. As with precision, the accuracy objec
tives are based on a large number of quality assurance ana
lyses conducted by S-K Environmental Laboratory on previous 
RCRA-level projects. 

Completeness 

Completeness is based on compliance of the sampling pro
gram with the Workplan protocol and the analytical program 
with the MDLs, precision and accuracy objectives. The comple
teness objective is 95% for the sampling program and for the 
analytical program. Audits (see Section VII-12) will ensure 
that the sampling program satisfies the completeness quality 
assurance objective. 

The overall laboratory objective for completeness is to 
have 95 percent of the data usable without qualification. The 
ability to meet or exceed this completeness objective is de
pendent on the nature of samples submitted for analysis. If 
data cannot be reported without qualifications, project com
pletion goals may still be met if the qualified data, i.e., 
data of known quality even if not perfect, are suitable for 
specified project goals. 
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SECTION VII-15 

CORRECTIVE ACTION 

Corrective action may be required for two classes of pro
blems: instrument and equipment problems and noncompliance 
problems. The problems will be identified by field team mem
bers during sampling and by laboratory analysts during the 
chemical analyses, or by the project managers and quality as
surance officers during the audit procedures described in Sec
tion VII-12 of this Part. Corrective actions are described 
below. 

Instrument and Equipment Problems 

Instrument and equipment problems may occur during 
sampling and analysis. They will be remediated by: 

Repair or recalibration 

Replacement with backup duplicate instruments or 
equipment 

Nonconformance Problems 

Two types of nonconformance problems may arise: de
viation from the approved Workplan procedures or inability to 
achieve the quality assurance objectives discussed in Sections 
VII-5 and VII-14 of this Part. Deviations from the approved 
Workplan procedures will be handled in one of two ways: 

1. Conducting the work again in accordance with the 
approved Workplan procedures; or 

2. Demonstrating to lEPA's satisfaction that the non
compliance does not compromise the successful 
achievement of the Workplan objectives or the qua
lity assurance objectives. 

Deviations and corrective actions will be discussed in the RFI 
Phase I Report. 
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The second potential nonconformance problem is the inabi
lity of the laboratory to achieve the quantitative quality as^ 
surance objectives. A detailed description of laboratory re
sponses to correct these deficiencies is presented in Section 
15.0 of Appendix VII-A. If the laboratory cannot correct the 
deficiencies, they will be handled in one of three ways: 

1. The laboratory will be asked to re-analyze the ana
lyses in question, if sample holding times have not 
been exceeded; 

2. Safety-Kleen Corp. will demonstrate to lEPA's sat
isfaction that the noncompliance does not compro
mise the successful achievement of the Workplan ob
jectives; or 

3. Additional samples will be collected and analyzed 
to eliminate the noncompliance. 

Laboratory noncompliance and corrective actions will be dis
cussed in the RFI Phase I Report. 
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SECTION VII-16 

QUALITY ASSURANCE REPORTS TO MANAGEMENT 

A RFI Phase I Report will be submitted to the Illinois 
Environmental Protection Agency which addresses quality assur
ance problems, if any. The RFI Phase I Report will describe 
the quality assurance problems and the responses proposed or 
implemented to resolve these problems. 

The laboratory quality assurance officer will prepare a 
package at the completion of the analytical work which covers 
the following information: 

Data accuracy and precision 

Completeness 

Results of any performance or system audits conduc
ted during the project 

The package will include a comparison of the laboratory 
quality assurance data to the quality assurance objectives, 
identify noncompliance with the quality assurance objectives, 
and describe actions to eliminate or accommodate the noncom
pliance. This laboratory quality assurance report will be in
cluded as an appendix to the RFI Phase I Report. 

The RFI Phase I Report will include a section on quality 
assurance. This section will contain a description of any 
field or laboratory noncompliance with the Phase I or quality 
assurance objectives stated in Section VII-5, and a discussion 
of the actions taken to eliminate or accommodate the noncom
pliance . 
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3.0 QUALITY ASSURANCE POLICY 

The following document provides a summary of the quality assurance program maintained by Safety-
Kleen's Environmental Laboratory. This program was prepared in accordance with "Model Quality 
Assurance Project Plan Region 5 Office of Super Fund, May 91" to ensure the deliveiy of complete 
and accurate data of known quality. 

An effective qriality assurance program is bxiilt on a foundation of quality derived Standard Operating 
Procedures. This approach ensures that each link in the chain of analysis is sotmd. Safety-Kleen's 
chain-linked approach affords a means of verifying and documenting performance quality as required 
by each SOP employed. Analytical quality is further ensured by rigorous periodic Quality Audits 
conducted by Safety-Kleen's laboratory Quality Assurance Department which is entirely separate and 
independent of laboratory operations. 

Project specific Quality Assurance objectives are addressed on a project by project basis to satisfy 
client or end user needs. As such, Safety-Kleen endeavors to discuss and define these objectives with 
each client at the earliest possible stage. 

The objective of Safety-Kleen's Environmental Laboratory QA Program is to ensure that all data 
reported is complete, acciuate and of known quality. These three components form the foundation of 
Safety-Kleen's Environmental Laboratory QA program. 
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4.0 ORGANIZATION AND RESPONSIBILITY 

It is the objective of Safety-Kleen Corp. to provide an organizational structure that can enhance the 
attainment of Corporate goals. Quality services, cost competitiveness, client satisfaction, employee 
gratification and profitable operations are primary Safety-Kleen goals. 

4.1 DESCRIPTION OF LABORATORY PERSONNEL RESPONSIBILITIES 

Safety-Kleen's Environmental Laboratory, located in Elk Grove Village, Illinois, is a fiill-service 
environmental analytical laboratory. A total staff of 2^- .eople, consisting of laboratory personnel 
and/or support persoiuiel managed by Mr. Mark A. Har^ Ag provide environmental services to 
industrial and internal clients. The Environmental Laboratory has state certifications for the analysis of 
soils, waste water and/or drinking water in Connecticut, California, Illinois, Kansas, New York and 
Wisconsin. Also, all those states that recognize any of the previous mentioned states in reciprocity. 
We are accredited by the American Association for Laboratory Accreditation (A2LA). This enables 
the Environmental Laboratory to conduct analyses for internal and client projects throughout much of 
the country. 

4.1.1 PROJECT MANAGEMENT 

Safety-Kleen's Environmental Laboratory uses a system of lab managers and project managers to plan, 
coordinate, execute and monitor project activities. Efficient and effective project management is of 
prime importance to the successful execution of project establishing and maintaining credibility and 
lasting value. Project management at Safety-Kleen is the coordinated and cooperative effort of a team, 
in which each member actively participates in successful project planning and execution. Project 
Managers are involved from the start in planning the project and time tables. When the client proposal 
is accepted by the client, the lab project manager will schedule with the client the arrangements for 
supplying sample containers and a schedule for sampling. 

When samples are received at Safety-Kleen's Environmental Laboratory, the sample custodian will 
verify that all sample container seals are intact, and if so, will sign the chain-of-custody statement 
accordingly. In the event that it appears chain-of-custody has been broken, the sample custodian will 
immediately bring it to the attention of the Project Manager who will in turn contact the client for 
consultation and resolution. Written documentation of the event will be furnished. 

The sample custodian will also verify infonuaticn on the sample labels is the same as that appearing on 
the chain-bf-custody. Any inconsistencies will also be brought to the attention of the Project Manager 
for immediate resolution with the client. The resolution will be documented in a memorandum to the 
project file and a copy provided to the clien^. After log-in, the samples are stored at 4°C in storage 
refngerators until analysis. 



Safety-Kleen QAP 2/94 
Revision: 0 Date; 2/14/94 

Section: 4 Page 2 of 4 

The sample identification information and analyses requested are then logged into the laboratory 
computer and entered onto the laboratory backJog. The laboratory backlog serves as a guide to the 
Laboratory Manager, Group Leaders and Project Managers to identify the status of all samples in the 
laboratory, and is used to ensure that project deliverable requirements are met. The backlog contains 
the laboratory sample work order number, client name, number of samples received by matrix, number 
of samples to be analyzed for each requested parameter, due date, type of QC and report requested. 

Backlogs are updated daily and reviewed by the Em.drpnmental Laboratory Project Manager and group 
leaders. The responsibility of the Project Manager is to monitor the status of samples losing the 
backlog report, dally status meetings and through status updates from the Laboratory Manager. Use of 
the backlog allows the Project Manager to track the progress of samples through the varioiis steps of 
the analytical process and assure timely completion of each task. If for any reason the backlog 
indicates that sample analyses are not completed within seven days of the due date, the Project 
Manager will work with the Laboratory Manager and Group Leaders to reassess laboratory priorities to 
enable timely delivery of the analytical report The laboratory manager and group leaders have a 
commitment to maintain project schedules with a goal of 100% on-time delivery of quality data 
packages. If at any time, a delay in the required project tumaround time is anticipated, the Project 
Manager will immediately contact the client and inform them of the nature of the problem, the 
corrective action taken and a revised delivery date for the analytical data report. 

A flexible capacity helps the laboratories meet projec* commitments. The Environmental Laboratory 
operates two shifts, 5 days per week in many of the service areas. The shifts are 8 hours shifts. 
Capacity is expanded by using autosamplers on many of the instruments. As demand for specific 
analytical requirements grows, the Environmental Laboratory has added equipment and full time staff 
as analytical backlog is identified. 

4.13 KEY PERSONNEL 

The Environmental Laboratory provides ongoing training to maintain the quality of its personnel. The 
highly trained staff of experienced professional chemists and technicians is the key element in the lab's 
credibility as a provider of quality environmental testing service. A strong base of experience, 
organized and managed effectively, results in a value added service product appreciated by our clients. 
The accompanying Skills Matrix of Key Personnel summarizes the education and experience of the 
laboratory persormel. The Laboratory personnel assigned to this project have an excellent record of 
satisfying project requirements. The Group Leaders provide guidance and direction enabling their staff 
to routinely provide quality test results. 

Table 4-1 provides the skills matrix of key laboratory personnel. 
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Skills Matrix of Key Personnel 
SAFETY-KLEEN CORP. 

February 14,1994 

DEGREE 

YRS 
LAB 
EXP 

PRO! 
MNGT 

QA/ 
QC 

DATA 
MNGT 

CLP 
EXP 

SW846 
EXP 

EPA 
600 
EXP 

DOD 
EXP 

A.F. 
IRF 
EXP 

INDST 
HYG 
EXP 

Laboratory Manager 
Mark Hartwig BS Chem 20 X X X X X X 

VP Technical 
James Breece Ph.D. Chem 31 X X X X 

OA/OC Manager 
Dave Reese BS Chem 15 X X X X X X X 

Inorganic Group Leader 11 X 
Rita Shah BS Chem 11 X X X X 

Organie Group Leader 
Rick Cook MS Chem 14 X X X X X X X 

Project Manager 
Matt Schweik BS Economics 

Chemist 
Pravin Patel MS Chem 11 X X 

Chemist 
Atul Shah BS Chem 23 X X X X 

Chemist 
Mark Scheuer MS Chem 8 X X X 
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4.2 ANALYST TRAINING 

Refer to Appendix A. 
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL (QA/QC) OBJECTIVES 

5.1 GENERAL 

The specific QA/QC objectives for this project are summarized in Tables 5-1 and 5-2. The objectives 
are divided into two groups briefly described below: 

5.1.1 PRECISION 

The degree of agreement between the numerical values or determinations of a set of duplicate samples 
performed in an identical ^hion constitutes the precision of the measurement. Precision will be 
reported as relative percent difference as expressed by the following formula: 

(Ci - C2) 
RPD = X 100% 

(C, + C2)/2 

where: 

= Numerical value #1 

^2 = Nmnerical value #2 

5.1.2 ACCURACY 

Acciuracy is the measure of a result to the accepted (or true) value. Accuracy is assessed by means of 
reference samples and percent recoveries. Error may arise from personal, instrumental, or methods 
factors. Anal3/tical accuracy is expressed as the percent recovery of an analyte that has been added to 
the sample (or standard matrix, i.e., blank) at a known concentration before analysis and is expressed 
by the following formula: 

AT-AO 
Accuracy = % Recovery = x 100% 

AF 

Where: 

AT = Total amoimt foimd in fortified sample. 
AO = Amount found in unfortified sample. 
A'' = Amoimt added to sample. 

The fortified concentration may be specified as part of the project requirement or laboratory quality 
control requirements, (matrix spike). In the case of matrix spikes, the fortified concentration should be 
different enough (two to five times higher) from the background concentration to permit a reliable 
recovery calculation. 
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. - 1 
Arsenic 6010 3050 8.0 

7060 3050 1.25 
6010 3010 0.08 
7060 3020 0.013 

Barium 6010 3050 2.0 
6010 3010 0.02 

Cadmium 6010 3050 2.0 
7131 3050 0.1 
6010 3010 0.02 
7131 3020 1.0 

Chromium 6010 3050 4.0 
7191 3050 0.83 
6010 3010 0.04 
7191 3020 0.008 

Lead 6010 3050 11.0 
7421 3050 0.78 
6010 3010 0.11 
7421 3020 0.008 

Selenium 6010 3050 15.0 
7740 3050 0.9 
6010 3010 0.15 
7740 3020 0.009 

Silver 6010 3050 3.0 
7761 3050 0.44 
6010 3010 0.03 
7761 3020 0.004 

Mercury 7471 N/A 0.04 
7470 N/A 0.002 

Methyl Ethyl Ketone 8240 N/A 0.1 0.1 
Trichlorofluoromethane N/A 0.01 0.01 
Vinyl Chloride N/A 0.01 0.01 
Toluene N/A 0.005 0.005 
Benzene N/A 0.005 0.005 
Acetone N/A 0.1 0.1 
Bromodichloromethane N7A~ 0.005 0.005 
Bromoform N/A 0.005 0.005 
Chloroethane N/A 0.01 0.01 
Chloroform N/A 0.005 0.005 
Oibromochloromethane N/A 0.005 0.005 
1,1-Dichloroethane N/A 0.005 0.005 
1,2-Dichloroethane N/A 0.005 0.005 
trans 1.2-Dichloroethylene N/A 0.005 0.005 
1,2-Dichloropropane N/A O.0O5 0.005 
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k. ..J; 
cis-1,3-Dichloropropene N/A 0.O05 0.005 
trans-l ,3-Dichloropropene N/A 0.005 0.005 
Ethylbenzene N/A 0.005 0.005 
2-Hexanone N/A 0.05 0.05 
4-Methyi-2-pentanone N/A 0.05 0.05 
Styrene N/A 0.005 0.005 
1,1,2,2-Tetrachloroethane N/A 0.005 0.005 
1,1,2-Trichloroethane N/A 0.005 0.005 
Vinyl Acetate N/A 0.05 0.05 
Xylene (total) N/A 0.005 0.005 
Chloromethane N/A 0.01 0.01 
Bromomethane N/A 0.01 0.01 
T etrachloroethene N/A 0.005 0.005 
Trichloroethene N/A 0.005 0.005 
Methylene Chloride N/A 0.005 0.005 
1,1,1 -Trichloroethane N/A 0.005 0.005 
Carbon Disulfide N/A 0.1 0.1 
Carbon Tetrachloride N/A 0.005 0.005 
Chlorobenzene N/A 0.005 0.005 
1,1,2-Trichloro-1,2,2-Trifluoroethane N/A O.0O5 0.005 
1,1 -Dichloroethylene N/A 0.005 0.005 
cis-1,2-Dichloroethylene N/A 0.005 0.005 
Bis (2-ethylhexyl) phthalate 8270 3550 0.66 

3510 0.01 
4-Bromophenol phenyl Ether 3550 0.66 

3510 0.01 
Butyl benzyl phthalate 3550 0.66 

3510 0.01 
p-Chloroaniline 3550 1.30 

3510 0.02 
p-Chloro-m-cresol 3550 0.66 

3510 0.01 
2-Chloronaphthalene 3550 0.66 

3510 0.01 
2-Chlorophenol 3550 0.66 

3510 0.01 
4-Chlorophenyl phenyl ether 3550 0.66 

3510 0.01 
Chrysene 3550 0.66 

3510 0.01 
Dibenz(a,h)anthracene 3550 0.66 

3510 0.01 
Dibenzofuran 3550 0.66 

3510 0.01 
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r, 
3,3'-Dichloro-benzidine 3550 

3510 
1.30 

0.02 
Indenod ,2,3-c,d)pyrene 3550 

3510 
0.66 

0.01 
Isophorone 3550 

3510 
0.66 

0.01 
2-Methylnaphthalene 3550 

3510 
0.66 

0.01 
Naphthalene 3550 

3510 
0.66 

0.01 
Di-n-butylphthalate 3550 

3510 
0.66 

0.01 
2-methyl-4,6-dinitrophenol 3550 

3510 
1.30 

0.02 
o-Nitroaniline 3550 

3510 
3.30 

0.05 
m-Nitroaniline 3550 

3510 
3.30 

0.05 
p-N'rtroaniline 3550 

3510 
ND 

0.02 
Nitrobenzene 3550 

3510 
0.66 

0.01 
o-Nitrophenol 3550 

3510 
0.66 

0.01 
p-Nitrophenol 3550 

3510 
3.30 

0.05 
Pentachlorophenol 3550 

3510 
3.30 

0.05 
Phenanthrene 3550 

3510 
0.66 

0.01 
Phenol 3550 

3510 
0.66 

0.01 
Pyrene 3550 

3510 
0.66 

0.01 
1,2,4-Trichlorobenzene 3550 

3510 
0.66 

0.01 
2,4,5-T richlorophenol 3550 

3510 
0.66 

0.01 
2,4,6-T richlorophenol 

1 . 

3550 
3510 

0.66 
0.01 

m-Dichlorobenzene 3550 
3510 

0.66 
0.01 

o-Dichlorobenzene 3550 
3510 

0.66 
0.01 
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" 
. 

p-Olchlorobenzene 3550 
3510 

0.66 
0.01 

m-Cresoi 3550 
3510 

0.66 
0.01 

o-Cresol 3550 
3510 

0.66 
0.01 

p-Cresol 3550 
3510 

0.33 
0.005 

Acenaphthene 3550 
3510 

0.66 
0.01 

Acenaphthylene 3550 
3510 

0.66 
0.01 

Anthracene 3550 
3510 

0.66 
0.01 

Benzo(a)anthracene 3550 
3510 

0.66 
0.01 

Benzo(b)f!uoranthene 3550 
3510 

0.66 
0.01 

Benzo(k)fluoranthene 3550 
3510 

0.66 
0.01 

Benzo(ghi)peryiene 3550 
3510 

0.66 
0.01 

Benzo(a)pyrene 3550 
3510 

0.66 
0.01 

Benzyl alcohol 3550 
3510 

1.30 
0.02 

Bis(2-chloroethyoxy)methane 3550 
3510 

0.66 
0.01 

Bis(2-chloroethyl)ether 3550 
3510 

0.66 
0.01 

2,4-Dichlorophenol 3550 
3510 

0.66 
0.01 

Diethyl phthalate 3550 
3510 

0.66 
0.01 

2,4-Dimethylphenol 3550 
3510 

0.66 
0.01 

Dimethyl phthalate 3550 
3510 

0.66 
0.01 

2,4-Dinitrophenol 3550 
3510 

3.3 
0.05 

2,4-Dinitrotoluene 3550 
3510 

0.66 
0.01 

2,6-Dinitrotoluene 3550 
3510 

0.66 
0.01 
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D5-n-octyl phthalate 3550 
3510 

0.66 
0.01 

Fluoranthene 3550 
3510 

0.66 
0.01 

Fluorene 3550 
3510 

0.66 
0.01 

Hexachlorobenzene 3550 
3510 

0.66 
0.01 

Hexachiorobutadiene 3550 
3510 

0.66 
0.01 

Hexachlorocyclopentadiene 3550 
3510 

0.66 
0.01 

Hexachloroethane 3550 
3510 

0.66 
0.01 
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Table 5-2 

Summary of Preeision and Accuracy Objectives 

Metals EPA Method 6010 and 7000 Series 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Selenium 

Silver 

Mercury 

Soil 
Water 

Soil 
Water 

Soil 
Water 

Soil 
Water 

Soil 
Water 

Soil 
Water 
Soil 

Water 
Soil 

Water 

30 
20 
30 
20 
30 
20 
30 
20 
30 
20 
30 
20 
30 
20 
30 
20 

75 - 125 
80-120 
75-125 
80-120 
75-125 
80-120 
75 - 125 
80-120 
75 - 125 
80 - 120 
75-125 
80-120 
75 - 125 
80-120 
75 - 125 
80-120 

Volatnes EPA Method 8240 

Chlorobenzehe Soil 20 75-110 
Water 20 75 - 110 

Toluene Soil 20 76- 125 
Water 20 76- 125 

Benzene Soil 20 76 - 127 
Water 20 76- 127 

1,1 -Dichloroethene Soil 20 61 - 145 
Water 20 61 - 145 

Trichloroethene Soil 20 71 - 120 
Water 20 71 - 120 
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Table 5-2 
(continued) 

Summary of Precision and Accuracy Objectives 

Semi-Volatiles EPA Method 8270 

Phenol Soil 35 26-115 
Water 42 12-110 

2-Chlorophenol Soil 50 25-115 
Water 40 27-123 

1,4-Oichlorobenzene Soil 27 28-115 
Water 28 36-115 

N-Nitroso-di-n-propylamine Soil 38 41 - 126 
Water 38 41 - 116 

1,2,4-Trichlorobenzene Soil 25 38-115 
Water 28 39 - 115 

4-Chloro-3-methylphenol Soil 33 26-115 
Water 42 23 -115 

Acenaphthene Soil 25 31-137 
Water 31 46-118 

4-Nitrophenol Soil 50 11-114 
Water 50 10-115 

2,4-Dinitrotoluene Soil 47 28- 115 
Water 38 24-115 

Pentachlorophenoi Soil 47 17-115 
Water 50 9-115 

Pyrene Soil 36 35 - 142 
Water 31 26 - 127 
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5.2 FIELD AND LABORATORY QUALITY CONTROL SAMPLES 

Standard analytical quality control checks to be instituted by field and laboratory personnel include but 
are not limited to: 

5.2.1 EQUIPMENT BLANKS 

Samples are prepared using analyte-firee water. Equipment blanks are routed through decontaminated 
sampling equipment prior to collection. Preservatives c~ additives are added as required and the blank 
sample is then sealed. The equipment blank will then be shipped with real samples collected for the 
same parameter group. During field sampling an equipment blank will be collected and analyzed firom 
each group of aqueous samples for each 10 samples received daily. 

5.2.2 TRIP BLANKS 

Volatile organic sample containers prepared in the laboratory using analyte-free water. The trip blanks 
accompany the field samples dttring transport to the site, during collection, packaging, and transport to 
the lab, during analysis, and will be contained in the same type of sample container as those used in the 
current sampling effort. One trip blank sample will be included for each cooler of aqueous VGA 
samples. 

5.23 DUPLICATE SAMPLES 

Samples collected from the same sampling location at the same time. At least one duplicate sample 
will be analyzed from each group of samples of a similar matrix type for every 10 samples received. 

5.2.4 MATRIX SPIKE/MATRIX DUPLICATE (MS/MSD) 

Samples in which compounds are added before extraction and analyses. The recoveries for spiked 
compounds can be used to assess bow well the method used for analysis recovers target compounds 
(i.e., a measure of matrix interference in the sample), when reviewed in conjunction with other QC 
data, MS/MSD may indicate reanalysis using a more appropriate method. At least one spiked sample 
analysis will be performed on each group of samples of a similar matrix type and concentration for 
each batch of samples or for every 20 samples received, whichever is more frequent. 

5.23 SURROGATE SPIKING 

Samples in which surrogate compounds are added Ixfore sample preparation for organics. The review 
for spiked surrogate compounds can be used to asseSs method accuracy for each sample matrix. 
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6.0 SAMPLING PROCEDURES 

Refer to Section 6.0 of the main text of the Quality Assurance Project Plan. 
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Table 6-1 

Sample Containers, Preservation and Hold Times for Waters & Soils 

CONTAINER TYPE lEP Rac.l 

PAfUWt (thS 
Ivsoub^WASTl^^i 

.. . ...V. ... . 

iri.WATEWWASTEWA'?^^' 
METHOD •* 

Metals (Excluding 
Chromium VI & Hg) 7000 Ssries/6010 200 Seties/200.7 2 grams 200 mL 6 months 4az.CWM 500 mL HOPE pH <2 HN03 

Semi-Volatiles 8270 625. 1625 30 grams 1 Liter 
7 Days Ein./40 days 

aftar Ext. 8 at. CWM 2 1/2 Utara A.J. 111 Cool 4*C. .008% Na2S2 

Volatiles 8204 624. 1624 5 grams 5 mL 14 Days 4oi. CWM 40 mL Glass Vial 
111 4 Drops HO, Cod 4»C 

.008% Na2S203 
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7.0 FIELD CUSTODY 

Definition of custody - A sample is in one's custody if: 

• It is in one's physical possession. 
• It is in one's view, after being in one's physical possession. 
• It is in one's physical possession and secured so that no one can tamper with it. 
• It is kept in a secured area restricted to authorized personnel only. 

7.1 CUSTODY PROCEDURES 

All custody records should be originated by the supplier of sampling containers or by field personnel. 
The sample record contains the following information. 

• Sample Identification 
• Date and time of collection 
• Source of the sample (include sample type and name of firm) 
• Preservative 
• Analysis requested 
• Name of person collecting sample 
• Any Special Information - including potential level of contamination 

The shipping container is sealed to prevent the sample tag from being removed and the container 
opened without authorization. The tags and seals should be filled out in legible handwriting. 

When transferring the possession of samples, the transferee should sign and record the date and time 
the transfer took place. 

The log-in personnel shall receive and verify the integrity of the samples. Samples not properly passed 
are not to be received imtil the client is notified of the specific problems and corrective action is 
specified. Photographs can be taken of damaged coolers and sample containers as evidence that 
samples were not received "in-tact". 

7.2 LABORATORY CUSTODY PROCEDURES 

Safety-KIeen's Environmental Laboratory assumes the responsibility fur the integrity and security of 
the samples after proper custody transfer is completed. 

• Safety-Kleen Technical Center's facility is securely locked 24 hours/day except the main entrance 
to the lab. The main entrance is locked from 7:00 pm to 6:00 am. The receptionists monitors the 
entrance of all visitors dxning 8:00 am to 5:00 pm. All nonemployed personnel sign an entrance 
logbook and then they are guided by facility personnel. The building has 24 hour security service. 

• Log-in personnel, under supervision of the analytical project coordinator, receive the samples and 
provide a work order number for each sample received. Then they log samples into a bound 
sample log book by documenting appropriate information. 



• 
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Log-in personnel coordinate sample bottle information, log book information, chain-bf-custody 
records, and all pertinent information associated with the sample to assure that all information is 
correct. 

Persons designated by the analytical project coordinator or sample custodian are responsible for 
securing the samples in the appropriate storage areas within the secured laboratory facility. 

All sample manipulation/preparation will be documented by the analyst/technician in the 
appropriate log i.e.) sample extraction log, sample digestion log, or sample distillation log. 

Internal chain-of-ctistody for samples is maintained by the Sample Custoi ian on the Sample 
Control Record Internal Chain-of-Custody. All samples and extracts must be signed for by the 
person from each lab retaining custody of these items. On completion of all analyses, these 
custody sheets will be placed in our data packet. 

All samples will be held tmtil the results have been reported and accepted by the client, until 
litigation has been completed, or requested. All hazardous samples will be disposed of properly. 

When samples are transferred from the lab to any other destination chain-of-custody protocols are 
followed. 
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FIGURE 7-2 

SAMPLE CONTROL RECORD 
INTERNAL CHAIN-OF-CUSTODY 

Sample Custodian Signauire: Date/Time: 

Custotlv Seal: 

Chain-of-Custody: 

Work Order #: 

present/absent 
intact/not intaa 

present/absent 

Samples Intact 

Samples within Holding Times 

Samples Property Preserved 

Sample #: 

Yes/No 

Yes / No 

Yes / No 



Safety-KlecnQAP2W 
Revision: 0 Date: 2/14/94 

Section: 8 Page 1 of 7 

8.0 CALIBRATION PROCEDURES AND FREQUENCY 

This section describes the basic protocols used for calibration of instruments used for AA metals, ICP 
metals, other inorganic parameters and organics. These protocols provide assurance of optimization of 
each procedure prior to the analysis of samples. Continuing calibration verification is also discussed in 
Section 11 "Internal Quality Control Checla". 

Before an analytical method is performed, and annually there after, method detection level studies 
(MDLs) are performed. Method detection level studies are performed in accordance to the procedures 
described in the "Code of Federal Regulations, Section 40, part 136, Appendix B". 

Instrument calibration typically consists of two types: initial calibration and continuing calibration. 
Initial calibration procedures establish the calibration range of the instrument and determine instrument 
response over that range. Typically, three to five analyte concentrations are used to establish 
instrument response over a concentration range. The instrunient response over the range is generally 
absorbance, peak area, etc., which can be expressed as a linear model with a correlation coefficient 
(e.g. for Atomic Absorption, Inductively Coupled Plasma, UV-Visible-lnfiared Spectrophotometry, 
Ion Chromatography) or as a response factor or amount vs response plot (e.g. for Gas Chromatography, 
Gas Chroinatograph/Mass Spectrometry, High Performance Liquid Chromatography). 

Continuing Calibration includes measurement of the instrument resporise to fewer calibration standards 
and requires instrument response to compare with certain limits (e.g. + 10%) of the initial measured 
instrument response. Continuing calibration may be used within an analytical sequence to verify stable 
calibration throughout the sequence, and/or to demonstrate that instrument response did not drift during 
a period of non-use. 

Specific instrument calibration procedures for various instruments are detailed further in this section 
and in the laboratories standard operating procedures. 

8.1 METALS 

The H.C. lamp and flame position are adjusted for maximum optimization. A standard calibration 
curve consisting of a calibration blank and three standards are analyzed and absorbance readings are 
recorded. An initial calibration verification sample will be analyzed and be within 90 -110% of the 
true value. (Mercury range is 80 - 120%.) A continuing calibration standard will be analyzed every 
ten samples to verify the continual instrument optiuiiza.ion. 
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If the standard does not fall within 10% of original curve, the instrument will be recalibrated and the 
samples in the previous set reanalyzed. 

An initial calibration verification (ICV) is performed at the beginning of the analysis of samples by 
analyzing an independent standard. The ICV must be 90 -110% recovery of the known concentration. 
The ICV is an independently prepared standard from an alternate source from the Calibration 
standards. It is analyzed at a concentration at the midrange of the calibration curve. 

A continuing calibration verification (CCV) sample is analyzed every ten samples during an analytical 
nm. The CCV must be 90 - 110% recovery of the known concentration. The CCV is an independently 
prepared standard firom an alternate source from the Calibration standards. 

8.2 ICP METALS 

Calibration using a calibration blank and three standards is performed after a period of time sufficient 
to warm up the instrument. The standard curve must show a correlation coefficient of 0.995 ̂  1.000. 
All samples above the ICP linear range are diluted and analyzed. 

ICP Interference Check Sample: Certified ICP Interference Check Sample is obtained for outside 
sources. Control limit is ± 20% of the true value for analytes included in the ICS. If results for the 
check sample do not fall within the control limit, terminate the analysis, correct the problem, 
recalibrate, reverify the calibration, and reanalyze the samples. 

83 INORGANIC COLORIMETRIC METHODS 

Standard calibration curves are prepared for all analyses on a daily basis or a standard curve is 
analyzed whenever new reagents are used, or when changes in the procedme are introduced. For each 
batch of analyses a midrange and high range standard v^ll be analyzed and must be within 10% of the 
original curve. If it is not within 10% of the original curve, a new curve will be developed or 
reanalysis of the standards will be done to verify they do not fit the curve. The standard curve is 
composed of a reagent blank, three to five standards and must have a correlation coefficient of 0.995 -
1.000. 

For procedures that require pretreatment steps, a minimum of one standard shall be prepared with the 
pretreatment. If the pretreated standard is within 20% of the standard curve the curve will be used. If 
the pretreated sample is not within 20% of the curve the reason will be determined. If it is determined 
that the difference between the curves is inherent in the procedure, the curve will be based on the 
standards prepared and carried through the pretreatment. 
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8.4 VOLATILE ORGANICS AND ACID BASE/NEUTRALS BY GC/MS 

Initial demonstration of acceptable precision and accuracy will be accomplished by analyzing three 
replicate spiked samples according to the applicable waste water method. The average concentration 
and standard deviation for each component must meet quality control acceptance criteria in the 
applicable waste water method. Alternatively, historical data generated with USEPA CLP protocols 
may be submitted. Data from spiked blanks, USEPA quality control samples, or USEPA performance 
evaluation samples is acceptable. 

When using capillary columns, the Environmental Laboratory obtains less than 6% relative standard 
deviation (RSD) between replicate injections and less than 15% RSD between replicate purge for each 
instrument RSD of surrogate response, calculate 1 by internal standard technique, is measured in blank 
samples or standards. 

Initial calibration curves are generated for each compoimd on the attached target lists for the method 
being calibrated. The standards used to generate the curves must start at or near the Practical 
Quantitation Limit (PQL) and cover the entire working range of the instrument. Any sample 
concentrate must be diluted so that all components present above the contract required detection level 
fall within the range of the initial calibration curve. When dilution of a sample or sample extract is 
necessary, the ^alyst will quantify the lower level components from the initial imdiluted analysis. 

For GC/MS analyses, calibration is performed on five points by the internal standard technique. 
Calculate Response Factors (RF) according to: 

RF = Ax/Ais X Cis/Cx 

Ax = Area of the characteristic ion of compound to be measured 

Ais = Area of the characteristic ion of the specific intemal standard used to calculate the compound to 
be measured. 

Cis = Concentration of the intemal standard (ng/pL). 

Cx = Concentration of the compot Jid to be measured (ng/pL). 
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Response factor and average response factor must be calculated for each component. 

The minimum acceptable average RF for the volatile compounds; chloromethane, 1,1-dichloroethane, 
1,1,2,2-tetrachloroethane and chlorobenzene is 0.300. 

The minimiun acceptable average RF for bromoform is 0.250. 

The minimum acceptable average RF for the semivolatile compounds; N-nitroso-di-n-propylamine, 
hex^hlorocyclopentadiene, 2,4-dinitrophenol and 4-nitrophenol is 0.050. 

The Percent Relative Standard Deviation (% RSD) must be calculated for all target compounds. 

For the following Calibration Check Compounds (CCC), (% RSD) critera apply: 
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Base / Neutral CCC Acid / CCC Volatile/CCC 

Acenaphthene 
1,4-Dichlorobenzene 
Hexachlorobutadiene 
N-Nitrosodiphenylamine 
Di-n-Octylphthalate 
Fluoranthene 
Ben2o(a)pyrene 

4-Chloro-3rMethylphenol 
2,4-Dichlorophenol 
2-Nitrophenol 
Phenol 
Pentachlorophenpl 
2,4,6-Trichlorophenol 

1,1-Dichloroethene 
Chloroform 
1 ;2-DichIoropropane 
Toluene 
Ethylbenzene 
Vinyl Chloride 

Calculate percent RSD by: % RSD = (SD / average RF) x 100 

SD = Standard Deviation ofinitial 5 response factors (per compound) 

For the initial calibration to be Valid, the percent RSD for these compotmds must be less than 30%. 

For each 12-hour period, before any samples or standards are run on the GC/MS, the tuning must be 
verified by comparing the spectrum of BFB (p-bromo-fluorobenzene) for volatile analysis or DFTPP 
(decafluoro-triphenylphosphine) for base/neutral or acid extractable (BNA) analysis to the ion 
abundance criteria in Table 8.1 or (BFB) or Table 8.2 (DFTPP). For each tuning verification 
compound, the mass labeled as the base peak in the appropriate table must be 100% relative 
abundance. 

Elution of the sample component will be at the same GC relative retention time (RRT) as the standard 
of that component For establishing correspondence of the RRT, the sample component RRT must 
compare within ± 0.06 RRT units of the RRT of the standard component. For reference, the standard 
must be run within 12 hours of the sample. If coelution of interfering components prohibits accurate 
assignment of the sample component RRT from the total ion chromatogram, the RRT should be 
assigned by using extracted ion current profiles for ions unique to the component of interest. 

Correspondence of the sample component mass spectrum and the standard Component mass spectrum 
must be established. For comparison of standard and sample component mass spectra, mass spectra 
obtained on the GC/MS are required. Once obtained, these standard spectra may be used only if the 
GC/MS meets the daily tuning requirements for the analysis being performed. The standard spectra 
may be obtained from the run used to obtain reference RRTs. All ions present in the standard mass 
spectrum at a relative intensity greater than 10% must be present in the sample spectrum and their 
relative intensities must agree within ± 20%. Ions present in the sample spectrum, at greater than 10% 
relative abundance, which are not present in the standard spectrum must be considered and accounted 
for by the analyst. 
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8.5 STANDARDS SOURCES, TRACEABILITY AND DOCUMENTATION 

Standard solutions used to prepare standard curves, matrix spikes, or quality control check solutions 
are traceable to one of the following: 1) A certified compound and supplier lot # 2) An EPA 
reference standard 3) NITS (National Institute of Technology and Standards formerly the National 
Bureau of Standards). Log books are used for standards traceability. 

Each section in the laboratory has their own source of standard reference materials and tracking and 
documentation systems. Although the sections will be slightly different from each other, the basic 
essential elements exist, including: 

• On receipt, each standard is recorded in a bound log book. Tlie manufacturer, lot #, date received, 
expiration date and the initials of the recording analyst are documented in the log book. 

All information tracking the traceability for standards is recorded, including the preparation of standard 
solutions, spike solutions, and all other reference sources used in routine analytical procedures. 

The documentation of traceability is recorded in the analysts notebook or lab data so that each 
analytical result can be linked to the appropriate reference material. 

The sources, preparation and storage of standards is specified in each analytical procedure. 

o 
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Table 8-1 
Bromofluorobenzene 

(BFB) Tuning Verification Limits 

Mass Ion Abundance Criteria 

50 IS.O - 40.0% of the base peak 
75 30.0 - 60.0% of the base peak 
95 Base peak, 100% relative abundance 
96 5.0 - 9.0% of the base peak 
173 Less than 2.0% of the base peak 
174 Greater Oian 50.0% of the base peak 
175 5.0 - 9.0% of mass 174 
176 Greater than 95.0% but less than 101.0% of mass 174 
177 5.0-9.0% of mass 176 

Table 8-2 
Decafluorotriphenylphosphine 

(DFTPP) Tuning Verification Limits 

Mass Ion Abundance Criteria 

51 30.0 - 60.0% of mass 198 
68 Less than 2.0% of mass 69 
70 Less than 2.0% of mass 69 
127 40.0 - 60.0% of mass 198 
197 Less than 1.0% of mass 198 
198 Base peak, 100% relative abundance 
199 5.0-9.0% of mass 198 
275 10.0-30.0% of mass 198 
365 Greater than 1.0% of mass 198 
441 Present but less tlian mass 443 
442 Greater than 40.0% of mass 198 
443 17.0 - 23.0% of mass 442 

# 
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9.0 ANALYTICAL PROCEDURES 

Analytical services can be provided for additional parameters not targeted in this plan. Since numerous 
methods and analytical techniques are available, continued communication between the client and 
laboratory is imperative to assure the correct methods are utilized. 

Additional methodology used by Safety-Kleen's Environmental Laboratory are as follows: 

• American Public Health Association, Standard Methods for the Examination of Water and 
Wastewater. 18th ed., Washington D.C.: American Public Health Association, 1992. 

• Enviroiunental Protection Agency. Environmental Monitoring and Support Laboratory. Office of 
Research and Development. Methods for Chemical Analvsis of Water and Wastes. Cincinnati: 
U.S. Environmental Protection Agency. Enviroiunental Monitoring and Support Laboratory. 
Office of Research and Development, 1983. 

• Environmental Protection Agency. Office of Solid Waste and Emergency Response. Test 
Methods for Evaluating Solid Waste. Physigal/Chgmigal Methods (SW-84b). 3rd ed. 4 vols. 
Washington, D C.: U.S. Government Printing Office, 1986. 
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10.0 DATA REDUCTION, VALIDATION AND REPORTING 

10.1 FIELD AND TECHNICAL DATA 

The field and technical (non-laboratory) data that will be collected can generally be characterized as 
either "objective" or "subjective" data. 

Objective data include all direct measurements of field data, such as field screening/analytical 
parameters and water level rneasurements. Subjective data include descriptions and observations. Soil 
borings and well logs include both subjective and objective data in that the data recorded in the field 
are descriptive but can be reduced using a standardized lithologic coding system. 

All data collection activities performed at a site will be documented either in a field log or on 
appropriate forms. Entries will be as detailed and descriptive as possible so that a particular situation 
can be recalled without reliance on the collector's memory. All field log entries will be dated. Field 
notebooks will be boimd books and will be assigned to individual field personnel for the duration of 
their stay in the field. All field log forms will be kept in ring binders assigned to individual field 
persormel. 

The cover of each log or ring binder will contain the following information: 

• Person to whom the book is assigned 
• Project name 
• Start date 
• End date 

10.1.1 DATA REDUCTION 

As described in Subsection 10.1, all field data will be recorded by field personnel in bound field logs 
and on the appropriate forms in ring binders. For example, during drilling activities, the field team 
member supervising a rig will keep a chronological log of drilling activities, a descriptive log of 
lithologies encoimtered, other pertinent drilling information (staining, odors, field screening, 
atmospheric measurements, water levels, geotechnical data). Upon completion of each test boring or 
monitor well, a form will be completed that will include lithologic codes along with descriptive data. 

After checking the data in the field notes and forms (see Subsection 10.1.2), the Field Team Leader 
will reduce the data to tabular form, wherever possible, by entering it in data files. Where appropriate, 
the data files will be set up for direct input into a database. For example, the form for a test boring or 
well log will be checked against the field notes and then key punched directly to the database. Other 
objective data may be set up in spreadsheet-type tabular files (e.g., water level data). Subjective data 
will be filed as hard copies for later review by the Technical Leader and for incorporation into 
technical reports, as appropriate. 
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10.1.2 DATA VALIDATION 

Validation of objective field and technical data will be performed at the Field Team Leader level. The 
team leader makes all data entries into the field notebook. After data reduction into tables or arrays, 
the Field Team Leader will make a second review of the data sets for anomalous values. Any 
inconsistencies or anomalies discovered will be resolved inunediately. The completion and 
verification of paperwork and reports is the responsibility of the team leader. 

Subjective field and technical data will be validated by the Project Manager, who will review field 
reports for reasonableness and completeness. In addition, random checks of sampling and field 
conditions will be made by the Field Supervisor, who will check recorded data at that time to confirm 
the recorded observations. Whenever possible, peer review will also be incorporated into the data 
validation process, particularly for subjective data, in order to maximize consistency between field 
personnel. 

10.2 LABORATORY DATA INTERNAL PROCEDURES 

10.2.1 DATALOGGING 

The sample custodian, upon receipt of samples for analysis accompanied by a completed request for 
analysis and/or Chain-of-Custody form, will do the following: 

• Verify completeness of submitted documents, including the Chain-of-Custody forms. 
• Log-in samples, assign unique work order numbers, and attach the niunbers to the sample 

container(s). 
• Open the project file and enter data on the laboratory computer. 
• Store samples in refiigerated sample bank. 

10.2.2 DATA COLLECTION 

In addition to the data collected in the field and recorded on the Chain-of-Custody forms, data 
describing the processing of samples will be accumulated in the laboratory and recorded. Laboratory 
QA folders will contain the following: 

• Date of processing 
• Sample numbers 
• Client (optional) 
• Analyses or operation performed 
• Calibration data 
• Quality control samples included 
• Concentrations/dilutions required 
• Instrument readings 
• Special observations (optional) 
• Analyst's signature 
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10.2.3 DATA REDUCTION 

Data reduction is performed by the individual analysts and consists of calculating concentrations in 
samples from the raw data obtained from the measuring instruments. The complexity of the data 
reduction will be dependent on the specific analytical method and the number of discrete operations 
(extractions, dilutions, and concentrations) involved in obtaining a sample that can be measured. 

For those methods using a calibration curve, sample response will be applied to the linear regression 
line to obtain an initial raw result, which is then factored into equations to obtain the estimate of the 
concentration in the original sample. Roimding will not be performed until after the final result is 
obtained to minimize rounding errors, and results will not normally be expressed in niore than two 
significant figures. 

Copies of all raw data and the calculations used to generate the final results will be retained on file to 
allow reconstruction of the data reduction process at a later date. 

10.2.4 DATA REVIEWA^ALIDATION 

System reviews are performed at all levels. The individual analyst constantly reviews the quality of 
data through calibration checks, quality confrol sample results, and performance evaluation samples. 
These reviews are performed prior to submission to the Group Leaders or the Analytical Project 
Coordinator. 

The Group Leaders and/or the Analytical Project Coordinator review data for the consistency and 
reasonableness with other generated data and determine if program requirements have been satisfied. 
Selected hard copy output of data (chromatograms, spectra, etc.) will be reviewed to ensure that results 
are interpreted correctly. Unusual or imexpected results will be reviewed, and a resolution will be 
made as to whether the analysis should be repeated. 

The final routine review is performed by the Laboratory Manager prior to reporting the results to the 
client. Non-routine audits are performed by regulatory agencies and client representatives. The level 
of detail and the areas of concem during these reviews are dependent on the specific program 
requirements. 

10.2.5 DATA REPORTING 

Reports will contain final results (uncorrected for blanks and recoveries), methods of analysis, levels of 
detection, surrogate recovery data, and method blank data. In addition, special analytical problems 
and/or any modifications of referenced methods will be noted. The number of significant figures 
reported will be consistent with the limits of uncertainty inherent in the analytical method. 
Consequently, most analytical results will be reported to no more than two (2) significant figures. Data 
are normally reported in units commonly used for the analyses performed. Concentrations in liquids 
are expressed in terms of weight per unit volume (e.g., milligrams per liter). Concentrations in solid or 
semisolid matrices are expressed in terms of weight per unit weight of sample (e.g., micrograms per 
gram). 
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Reported detection limits will be the concentration in the original matrix corresponding to the low level 
instrument calibration standard after concentration, dilution, and/or extraction factors are accounted 
for, unless otherwise specified by program requirements. 

The final data report provided by the laboratory will be a Standard Client Report. This report contains 
a transmittal letter and the following information: 

Inorganics 

• Cover letter with Laboratory Manager sign-off 
• Data Qualifiers 
• Chain-of-Custody 
• Lab Chronicle describing: Client ID/Analysis, Matrix, Preparation #, Collection Date, 

Extraction/Preparation Date, Analysis Date, and Group Leader sign-off 
• Case narrative if any technical problems occurred 
• Client Data Report 
• Quality Control Summary Reports: Method Blank Data Report and Laboratory Control Standards 

Report (LCS) 

Note: MS/MSD may be performed on other clients samples within the analytical batch. 

Organics (GC/MS) 

• Cover letter with Laboratory Manager sign-off 
• Data Qualifiers 
• Chain-of-Custody 
• Lab Chronicle describing: Client ID/Analysis, Preparation #, Collection Date, 

Extraction/Preparation Date, Analysis Date, and Group Leader sign-off 
• Case narrative if any technical problems occurred 
• Sample Data Report 
• Quality Control Summary Report (spreadsheet) 

• Raw data package for GC/MS Volatiles and Semivolatiles 

Note: MS/MSD may be performed on other clients samples within the analytical batch. 
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10.2.6 LABORATORY DATA ARCIDVING 

The laboratories will maintain on file all of the raw data, laboratory notebooks, and other 
documentation pertinent to the work on a given project. This file vrill be maintained by the laboratory. 

Data retrieval fiom archives will be handled in a similar fashion as a request for analysis. Specifically, 
a written work request to include a quotation must be submitted for retrieval of data. Client 
confidentiality will be maintained with retrieved data. Consequently, the laboratory can honor only 
those requests for data authorized by the original client. 

103 DATA VALIDATION/USABILITY REVIEW 

Separate from the laboratory's internal data review/data validatioii, a review of the final data package 
will be performed to validate results and to determine usability. Criteria to assess usability will be 
taken firom U.S. EPA's Functional Guidelines on Data Validation. The depth of review will depend on 
the data deliverable package. Guideline criteria will be applied to available documentation. For 
example, in a Level II package, since standards data are not submitted, sections of the guidelines 
applicable to review of standards will not be done. However, blank data, surrogate and MS/MSD 
recovery, and sample chromatograms will be reviewed in light of the guidelines. 

10.4 VALIDATING ANALYTICAL PERFORMANCE 

All raw data will be examined by the analyst to verify that the documentation is correct. Control charts 
or tables are used by the analyst to evaluate the daily analytical performance and to determine that 
valid data was generated. It is the analyst's responsibility to confirm that the goals for precision and 
accuracy on duplicates, spiked samples and reference samples are met using the proper control charts 
or tables. 

The Quality Assurance/Quality Control personnel's responsibility is to review the control charts to 
assure that deviations from acceptance criteria is noted and audits are performed quarterly to assure 
raw data meets criteria. 

10.5 VERIFICATION OF DATA 

Analytical data is verified in a three step review process. Initially the analyst reviews the analytical 
raw data prior to the reporting of results. Precision and accuracy of results are checked to verify they 
meet quality assurance/quality control limits. If results are not within quality assurance/quality control 
objectives corrective action is taken. A corrective action report (C.A.R.) is filled out. The deviations 
and the correction action taken are documented on the C.A.R. form. 

Prior to shipping an analytical report the data package is reviewed by the laboratory group leaders and 
project coordinator. The group leaders and project coordinator verify the package is complete and 
deviations in protocols are accounted for. 

The Laboratory Manager verifies the final report is printed correctly and completely. 
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10.6 RAW DATA REPORTING 

Final results of samples are reported through the Laboratory Information Management System (LIMS). 
LIMS is used for data review, data reporting, and archiving. The Laboratory Manager, group leaders, 
and project management persotmel review and sign all data packages before they are sent to the client 
The sample reports are then filed by woric order number in a secured area for future reference and kept 
on file peir Safety-Kleen's Record Retention Policy. 



Safcty-Klccn QAP 2/94 
Revision; 0 Dale: 2/14/94 

Section: 11 Page 1 of 4 

11.0 INTERNAL QUALITY CONTROL CHECKS 

The Quality Control department systematically checks control charts to assure the precision and 
accuracy of all methods meet the objectives listed in Section 5. Our quality control program provides 
confidence in the accuracy of anal)dical results and provides information to detect deteiraiinant sources 
of error. Precision is monitored and controlled by replicate analyses. Precision can be estimated by 
statistical techniques (listed in Section 14) and can control indeterminate errors inherent in a procedure. 

11.1 QUALITY CONTROL INORGANICS 

The minimum QC requirements of the inorganic program consist jf bcv.i an initial and ongoing 
demonstration the Laboratories capability to generate acceptable precision jid accuracy, using 
approved methods in the analysis of samples from various matrices. If any QC measurement fails to 
meet criteria the analytical measurement may be repeated only once prior to taking the appropriate 
corrective action. These include, but are not limited to, the following: 

• Calibration Cui^'e and Initial Calibration Verification 
• Calibration Blank 
• Continuing Calibration Verification 
• ICP Interference Check Sample analysis 
• Preparation Blank analysis 
• Sample Spike analysis 
• Spike Duplicate analysis 
• Laboratory Control Sample analysis 

11.2 METALS QC 

11.2.1 CALIBRATION CURVE 

For atomic absorption systems & ICP, calibration curves are composed of a minimum of a calibration 
blank and three standards. The calibration curve is prepared fi:esh each time an analysis is to be 
performed. If the AA instrument configuration prevents the required 4-point calibration, we calibrate 
according to instrument manufacturer's recommendations, and analyze the remaining required 
standards. The Method of Standard Addition (MSA) is used for samples that Suffer from matrix 
interferences. 

11.2.2 INITIAL CALIBRATION VERIFICATION 

Initial calibration verification for metals is performed at the beginning of the analysis of samples by 
analyzing an independent standard. The independent standard is prepared from a different stock 
standard source than that used in the preparation of standards for the calibration curve. The 
independent standard concentration must fall within the calibration range. 
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11.2.3 CALIBRATION BLANK 

A calibration blank is analyzed each time the instrument is calibrated, at the beginning of the run, suid 
once every 10 analytical samples during the run. 

11.2.4 CONTINUING CALIBRATION VERIFICATION 

These checks determine that the analytical system is meeting QC criteria specified in SW-846 
6000/7000. A midrange standard is analyzed every 10 analytical samples. The standard is also 
analyzed for each analyte after the last analytical sample. The standard is prepared jfrom a different 
stock standard source than that used in the preparation of standards for the calibration curve. 

11.2.5 ICP INTERFERENCE CHECK SAMPLE 

ICP interference check sample analyses must be performed at the beginning and end of each sample 
analysis run (or a minimum of twice per eight-hour shift) to verify interelemental and background 
correction factors. 

11.2.6 PREPARATION BLANK 

Preparation blank analyses must be performed for each batch of samples, or for each set of 20 samples, 
to ascertain whether sample concentrations reflect contamination. 

11.2.7 SAMPLE SPIKES 

Spiked sample analyses must be performed for each matrix within a batch of samples or for each set of 
20 samples of a similar matrix within a batch. This provides information on analytical acctnacy, and 
the effect of the sample matrix on the digestion and measurement methodology. 

11.2.8 SAMPLE SPIKE DUPLICATES 

Duplicate spikes must be performed for each set of 20 samples. This provides information concerning 
analytical precision. 

11.2.9 LABORATORY CONTROL STANDARD 

The "laboratory control standard" is a standard carried through sample preparation and analytical 
methods to document the performance of the entire sample process. The laboratory control sample is 
analyzed for each batch of samples taken through the sample process or for each set of 20 samples. 
The LCS is used to control me±od accuracy results for metals. The control samples are blanks spiked 
with the appropriate concentration of metals to be determined so that at the time of analysis the final 
concentration should fall on the calibration curve. Percent recovery is then determined. 
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11.3 OTHER INORGANIC PARAMETERS 

For all other inorganic parameters the frequency of QC stated below is required. 

113.1 PREPARATION BLANK 

Every 20 samples if distillation or digestion is required by the analytical method. 

113.2 SAMPLE DUPLICATE 

Every 20 samples. 

1133 SAMPLE SPIKE 

Every 20 samples. 

113.4 LABORATORY CONTROL SAMPLE 

Every 20 samples. If the method calls for sample preparation (i.e., Distillatiori, Digestion, etc.), the lab 
control sample shall be subject to the entire procedure. The laboratory control sample is being used to 
validate the calibration curve and determine the level of analytical accuracy. 

11.4 ORGANICSQC 

In order to monitor method precision and accuracy, duplicate matrix spikes will be analyzed every 20 
samples, or once per batch of samples of a similar matrix, for each method. Matrix spike compounds 
for each type of analysis and limits for percent recovery and relative percent difference, are given in 
Table 5.6. 

Reagent water blanks, field blanks, and equipment blanks are analyzed to monitor sample integrity. 
Surrogate spike compounds are added to every sample to monitor method quality control. A reagent 
water blank will be aiialyzed every day that semivolatiles are extracted. A reagent water blank will be 
analyzed each day before volatile analysis is performed. 

11.5 LIMITS FOR CONTAMINANTS IN BLANKS 

11.5.1 BNAANDVOA 

Any compound, except common phthalate esters, on the attached target compounds list present in a 
blank must be below the Practical Quantitation Limit (PQL). Common phthalate esters must be below 
five times the PQL. 
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All contaminants except the common laboratory solvents, methylene chloride, acetone and toluene, in 
the daily reagent water blank must be below the PQL before ^alysis of samples may proceed. Target 
compounds, except common laboratory solvents, in the field blank must be below the PQL. Common 
laboratory solvents in the field blank must be below five times PQL. 

If the limits for contaminants are exceeded in a blank and any of the associated samples contain that 
compound at reportable levels, corrective action must be taken and documented. The samples 
associated with the suspect blank must be reanalyzed if sufficient sample volume is available. If 
sufficient sample volume is not available, the problem and corrective actions taken must be discussed 
in the Quality Assurance summary narrative. 

Surrogate spike compounds will be added to each sample analyzed for acid and base/neutral 
extractables and volatile organics. 

If any surrogate compound recovery in a volatile (VGA) or any two base-neutral/acid (BNA) 
surrogates in the reagent water blank is outside the above criteria, the source of the error vwll be 
determined and corrected. The reagent water blank and all associated samples will be reanalyzed. 

If any VGA surrogate compound is outside the above criteria the sample vsdil be reanalyzed. If any 2 
BNA surrogate compounds are outside the above criteria for any sample, the sample will be 
reanalyzed. If the percent recovery of any one smrogate in a BNA sample is below ten percent the 
sample will be reanalyzed. If the reanalyzed sample is also outside the limits, then both results will be 
reported and the situation will be documented in a case narrative provided to the client If the 
reanalysis is within the limits, then the results of the reanalysis only are reported to the client When 
the surrogate recoveries are outside the limits for a matrix spike and matrix spike duplicate they will 
not be reanalyzed, however, the similarity in poor recoveries vvdll be documented in the case narrative 
reported to the client. 
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12.0 INTERNAL PERFORMANCE AND SYSTEM AUDITS 

All quality control results are reviewed by the analyst and group leaders before reports are released to 
report generation. Quarterly evaluations of all quality control data are reviewed by the quality control 
personnel to examine long term trends in the quality control data such as Continual low recoveries with 
a certain procedure. 

Routine system audits are performed to check for compliance with provisions set forth in this QAP. 
This includes checking analyst's lab books and raw analytical data. Corrective actions are taken to 
alleviate problem situations identified during the audit. This continued evaluation ensures the 
production of high quality data. 

At a minimum, quarterly extemal reference samples are used to provide performance evaluation of wet 
chemical analyses, metals and organic analyses. The results of the reference sample are used to 
evaluate the accuracy of the procedures and to assure the quality control objectives are met. 

12.1 RAW DATA AUDIT 

All lab notebooks are issued a sequential number to assure document control. Each time a new 
notebook is issued it is assigned a number and the information is recorded in a reference book. The 
date issued, date completed, analyst's name, and/or the description of the lab book v^ll be noted in the 
reference. 

In developing a working data validation system, all active laboratory lab books and quality control files 
are subject to periodic audits. The evaluation will be based on the following: 

• Information 

The following information should be present when applicable. The parameter tested, method used, 
instrument used, date of analysis, analyst signature, wavelength, filter setting, cell path length, and all 
other pertinent data that validates the analytical results. 

• Standard Evaluation 

A blank and three to five levels of standards shall be used. The unit of measure of the standards should 
be shown. All samples must fall within the working range of the standards. The percent goodness of 
fit or correlation coefficient, and any other such data showing the linearity of the standard curve should 
be recorded. Correlation coefficient of standard curves must be between 0.995 and 1.00. 
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• Quality Control Evaluation 

All quality assiurance/quality control data vwth the amount spiked, percent recovery and all calculation, 
etc. must be reported in lab books. Duplicates, method blanks, matrix spikes, spike blanks, known 
quality control should be present at a specified frequency. The quality control data should also be 
reported on a DAILY basis. 

• Neatness and Ease of Data Interpretation 

A good format should be used and should be kept neat No scratching out, no soluble marker, no 
pencil, and no "white out" should appear. All unused portions of the page are to be "Z'd" out and the 
page signed by the analyst after the data has been reviewed. 

12.2 EXTERNAL PERFORMANCE AND SYSTEMS AUDITS 

As part of Safety-Kleen's effort to assure project compliance is satisfied^ on -site systems audits by the 
client or regulatory agencies are permitted. Full cooperation by Safety-Kleen's staff will be provided. 
A response to edl deficiencies determined during the on-site will be addressed within a timely maimer. 
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13.0 PREVENTIVE MAINTENANCE 

Maintenance of equipment is an important part of every laboratory Operation. The responsibility of 
routine care lies with the analysts using the instruments. Every manufacturer furnishes an instnunent 
maintenance manual. These are kept on file for reference. Each instrument has a logbook in which 
daily preventive maintenance is recorded. Repairs that can not be performed by laboratory staff are 
contracted to the manufacturer's service department or imder maintenance agreements. All laboratory 
balances are checked annually under service contracts. 

The elements of the maintenance program are discussed in the following sections. Table 13-1 is a 
synopsis of the minimum equipment checks and a calendar of equipment maintenance schedule. 

13.1 INSTRUMENT MAINTENANCE LOG BOOKS 

Each analytical instrument is assigned a instrument log book. All maintenance activities are recorded 
in the instrument log. The information entered in the instrument log includes: 

• date of service or maintenance, 
• person performing service or maintenance, 
• type of service performed and reason for service, 
• replacement parts installed (if appropriate), and 
• miscellaneous information. 

If service is performed by the manufacturer, a copy of the service record is filed. 

13.2 SPARE PARTS 

The Envirorunental Laboratory maintains an inventory of routinely required spare parts (for example, 
spare sources, vacuum pumps and filaments for GC/MS, spare torches, burner heads for AA-ICP). The 
instrument operators have the responsibility, with the appropriate Group Leader, to ensure that an 
acceptable inventory of spare parts is maintained. 
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Parameter Procedure Frequency 

Gas Chromatograph 

Hewlett Packard GC/MS 

Check response with standard 
mixture, compare to previous day and 
file chromatograph. 

Check temperature of detector, inlet, 
column oven and document in 
instrument log. 

Verify linearity. 

Septum replacement 

Evaluate performance of each column 
with special standard mixture. 

Column Temperature verification. 

Pump oil-level check. 

Pump oil changing. 

Mechanical pump turbo. 

Analyzer cleaning. 

GC/MS 

Daily 

Daily 

Daily 

Daily 

Monthly 

Monthly 

Monthly 

Semi-annually 

Semi-annually or when bakeout does 
not adequately reduce background. 

Dirty or contaminated analyzer 
components may also produce poor 
peak shape and require excessive ion 
energy to obtain reasonable 
sensitivity. 
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Parameter Procedure Frequency 

ICP-Plasma 

GF-AA 

Check condition of pump winding. 

Check liquid argon supply. 

Check condition of torch. 

Check sample spray chamber for 
debris. 

Clean and align nebulizer 

Clean or replace air filters. 

Replace vacuum pump oil. 

Clean windows and graphite 
electrodes. 

Prime autosampler syringe and clean 
sample tip. 

Check graphite tube and replace if 
necessary. 

Replace graphite electrode. 

Replace autosampler syringe. 

Replace lamp. 

Daily 

Weekly 

Weekly 

As required 

As required 

Monthly 

Quarterly 

Daily 

Daily 

Daily 

As required 

As required 

As required 
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14.0 QUALITY CONTROL DATA ASSESSMENT 

14.1 FREQUENCY OF INTERNAL QUALITY CONTROL CHECKS 

The frequency of quality checks is based on the type of analysis. Regularly scheduled analysis of 
known duplicates, standards, and spiked samples are a routine aspect of the data reduction, validation, 
and reporting procedures. Specific frequency criteria for the internal quality assurance checks cited 
below are presented in the SOPs for various mc hod 

14.1.1 GAS CHROMATOGRAPH/MASS SPECTROSCO. V (GC/MS) METHOD 
PERFORMANCE DOCUMENTATION 

During each operating shift, a midpoint calibration standard is analyzed to verify that the instnunent 
responses are still within the initial calibration determinations. The calibration check compounds will 
be those analytes specified in SW-846 methods. 

The response factor drift (percent D, i.e., percent difference compared to the average response factor 
from the initial calibration) will be calculated and recorded. If significant (>20 percent) response factor 
drift is observed, appropriate corrective actions will be taken to restore confidence in the instrumental 
measurements. 

All GC/MS analyses will include analysis of a method blank, a matrix spike, and a matrix spike 
duplic^e in each lot of twenty (20) or fewer samples. Matrix spike solutions containing components 
of interest will be used for both matrix spikes and blank spikes. In addition, appropriate surrogate 
compounds specified in EPA SW-846 methods will be spiked into each sample. Recovery criteria for 
surrogate compounds will be evaluated as specified in the SOPs. 

14.1.2 GC/MS DETECTION LIMITS 

The PQLs as prescribed by SW-846 Chapter One are used for reporting GC/MS data. These detection 
limits are compared with laboratory-determined instrument detection limits to ensure that the reported 
values are attainable. Instrument detection limits are determined from seven replicate analyses of 
target compormds measured at three to five times the MDL. The calculated instrument detection limit 
is the standard deviation of the measured values times the students test value. 
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14.2 INORGANIC - INDUCTIVELY COUPLED PLASMA SPECTROSCOPY (ICP) & 
ATOMIC ABSORPTION (AA) 

14.2.1 ICP AND AA QUALITY CONTROL 

At least one method blank and one method blank spike (Laboratory Control Sample (LCS)) will be 
included in each batch of saihples. Regardless of the matrix being processed, the LCSs and blanks will 
be in aqueous media. 

The method blanks will be examined to determine if contamination is being introduced in the 
laboratory. 

The LCS results will be examined to detennine accuracy. Accuracy will be measured by the percent 
recovery (percent R) of the spikes. The recovery must be within the range of 80 to 120 percent to be 
considered acceptable. 

Sample spike results will be examined to determine both precision and accuracy. Accuracy will be 
measured by the percent recovery of the spikes. Precision will be measmed by percent difference. 

14.2.2 ICP AND AA DETECTION LIMITS 

The laboratory routinely provides Practical Quantitation Limits which aie 5 to 10 times method 
detection limits. N®Ls are determined by multiplying appropriate one-sided 99% t-statistic by the 
Standard Deviation obtained from minimum of seven analysis of a matrix spike containing the analytes 
of interest at a concentration three to five times the estimated MDL. 



Safefy-Kleen QAP 2/94 
Revision: 0 Date 2/14/94 

Section: 14 Page 3 of 5 

14.3 QUALITY CONTROL DATA ASSESSMENT 

For each method used, a quality control data file exists. 

14.3.1 QUALITY CONTROL DATA ENTRY 

The in-house quality control results, matrix spike percent recovery results, and the blank spike results 
are computer analyzed. Each test's information is stored in the QA folder by department. 

Quality control data is electronically transferred to a spreadsheet for Control Charts. Upper and lower 
control limits are given in appropriate SW-846 t.iethods. 

The program also warns the operator of out-of-control data. All out-of-eontrol data is flagged. 

14.3.2 QUALITY CONTROL ANALYTICAL CALCULATIONS 

The following calculations are used for the quality control assessment by the computer. These 
calculations were verified manually. 

The mean, x, of a series of replicate measurements of a known quantity calculation: 

sum of sample measurements 
Mean = 

Number of sample measurements 

The standard deviation, s, of a series of measurements to set control limits. 

The sum of squared results - (sum of 
results squared/number of results) 

s = The square root of —~— 
Number of results minus one 

Total analyte found -
anaiyte originally present 

Recovery Percent = ' x 100% 
Analyte added 

Coefficient of variation c.v.: 

c.v. = 

s == standard deviation 
x = mean of result 
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Precision in the laboratory is analyzed by performing duplicates at a 5 percent frequency and analyzing 
the duplicate data by of the following method; 

• Precision is calculated by relative percent difference (RPD) between the duplicate samples. 

Must fall within the quality control limits. If the lab control is outside limits the following corrective 
actions must be taken: 

• Check the data and recovery calculations. 
• Check the reference standard for standard verification. 
• If above is acceptable repeat analyses. 
• All samples associated with a laboratory control sample which do not meet criteria in Section 5 

must be reanalyzed. 

• Spike Blank 

Must fall within the quality control limits, if the spike blank is outside the limits the following 
corrective actions must be taken: 

Check the data and recovery calculations 
Check the reference standard for standard verification 
If above is okay repeat analyses 

• Quality Control Matrix Spike 

Must fall within the quality control limits (refer to Section 5) established for each methodology. The 
corrective actions should be as follows: 

Check the data and recovery calculations 
• Check if the blank spike and reference are within range 
• If the matrix spike is out, check other analytes present for possible sample matrix interference 

If sample matrix is identified as the problem this must be foomoted. If the matrix spikes are 
consistently outside for a particular parameter another methodology may have to be suggested 
for sample analyses. 

• If matrix spike is out, check for presence of that parameter at a high value which may be greater 
than the amount of spike, causing invalid spike recovery. 
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• Replicates 

Replicates must be within the range specified by the quality control limits. If reproducibility can not 
be achieved, and sample matrix interferences are not apparent, batch reanalyses should occur. 
Calculations, dilutions, etc. should be checked prior to reanalyses. 

• General Quality Control 

Quality Control problems or symptoms should be brought to the attention of a group leader for 
appropriate corrective action. 

All samples should be diluted within working range of standards. 
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15.0 CORRECTIVE ACTION 

All problems associated with an analytical data package are documented on a Corrective Action Report 
(C.A.R.). The analyst describes the problem in detail on the C.A.R. and reports the corrective action 
that was followed. The Group Leader will review the action, assuring it is sufficient to meet project 
requirements. 

The corrective action report (C.A.R.) is used to describe problems associated with the analysis of a 
sample. The problem is identified in detail and the steps taken to alleviate it are recorded. The 
problem and corrective action are summarized in the analytical notebook or it can be recorded on a 
separate report form. 

When an out-of-control situation occurs the analysts must use their best judgment and available 
resources when determining the action to be taken. The out-of-<x)ntrol situatibn may be caused by 
more than one problem. The analyst should seek the help of his or her immediate supervisor, QA/QC 
personnel, or other experienced staff if the cause is not known. The test must not be resumed imtil the 
source of the problem and an in-control status is attained. All samples associated with the out-of-
control situation should be reanalyzed. 

Listed below are steps to be taken when an out-of-control situation occurs. The analyst must: 

• demonstrate that all the problems creating the situation were addressed 

• document the problem and the action that was taken to correct the problem on a corrective action 
report form 

• document on the corrective action report that control has been achieved 

• receive approval (signature) of the group leader or the laboratory manager prior to the release of 
analytical data associated with the problem are then filed. 

When a systematic problem is identified, a systematic solution can be employed to correct the 
recurring problem. If a systematic solution is not attainable, awareness that the problem exists can be 
communicated to everyone involved. This can then help solve or prevent the random problem. 
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15.1.2 SUPERVISOR RESPONSIBILITIES 

• Should follow all of the guidelines above checking for completeness, as well as, quality control 
limits. 

• Will review all quality control measurements prior to data being reported including a review of 
calculations, correct dilution factors, etc . 

• Historical data may be referenced to assist in identifying possible errors in calculations, dilutions, 
etc. 

15.1.3 DATA CHALLENGES 

All data challenges directed to the lab should be handled in the following fashion: 

• Check historical data. 
• Check raw data for dilution or transcription errors. 
• Check the appropriate batch QC for anomalies and confiimed matrix effects. 
• Sample reandyses are necessary if none of the above procedures resolve the problem. 

15.2 QUALITY CONTROL DATA RESPONSIBILITY 

• Method blank acceptance (analyst). 

• Spike blank acceptance (analyst) by control limits to be maintained and updated by Group Leaders. 

• Precision of method evaluated by R charts maintained and updated (analyst). 

• Accuracy evaluated by: 

• Traceable, external reference within EPA acceptance criteria (metals daily, conventionals 
quarterly). 
Percent recovery control charts maintained and updated (analyst). 

• Final review of data subiiiitted for checks: 

• Completions 
Accuracy of reporting 
Calculations 
Historical review of data 
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15.3 SUGGESTED CORRECTIVE ACTION MEASURES FOR SPECIFIC PROBLEMS 

Calibration curve does not have a 0.995 -1.00 correlation coefficient: 

• Plot curve to verify values were plotted correctly. 
• Replot curve if necessary to check data entry error. 
• If curve range still does not fit acceptance limits, batch reanalysis must occur. 

When initial instrument calibration verification is out-of-control limits: 

• Check instrument maintenance log and note if any changes have been made which would affect 
calibration verification. 

• Check reagent reference log to verify that reagents have been properly prepared and/or meet 
specifications. 

• Rerun new standards if above have not changed. 
• If continued out-of-control, tune instrument according to manufacturer's specified procedure. 
• Call for service if problem can not be resolved. 

When initial instrument standard verification is out-of-control limits: 

• Check reagent reference log to verify that reagents have been properly prepared and/or meet 
specification. 

• Rerun new standard if above have not changed. 
• If continued out-of-control prepare new reagents. 

When initial GC/MS tuning standard is out-of-control limits: 

• Check instrument time log. 
• Check instrument maintenance log and note if any changes have been made which would affect 

calibration verification. 
• Check reagent reference log to verify that reagents have been properly prepared and/or meet 

specifications. 
• Rerun new standards if above have not changed. 
• If continued out-of-control, tune instrument according to manufacturer's specified procedure. 
• Call for service if problem can not be resolved. 

• When Method of Standard Additions slope is not acceptable: 

When continuing calibration standard is outside control limits (refer to Section 8): 

• Rerun standard to verify outside control. 
• If continued out-of-control rerun the initial calibration and rerun previous set. 
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16.0 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The Laboratory Manager will prepare a report for the QA Manager addressing any audit deficiencies. 
Areas may include: 

• Safety 

• General laboratory overview 

• Sample Control 

• Method SOPs 

• Standards preparation 

• Analytical records 

• Training files 

• Data accuracy 

• Data precision 

Comprehensive QA records will be maintained to provide evidence of the quality assurance activities. 
Records of the quality assurance program implementation will be written and retained on file. Quality 
assurance documents will be archived in the project file along with raw data, laboratory notebooks, and 
other information pertinent to the project. 

The retention of quality assurance records is essential to provide support in evidentiary proceedings. 
The original quality assurance records, including the firont pages of the chain-of-custody forms for the 
Dolton and Pekin, IL sites, will be retained in the project file. Long term storage of these documents in 
archives is described in Subsection 10.4. 

The Laboratory Manager will be responsible for ensuring that quality assurance records are properly 
filed and stored and that they can be readily retrieved. 

0 
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HGURE 16-1 
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17.0 PRIMARY PROJECT PERSONNEL 



APPENDIX A 

STANDARD OPERATING PROCEDURES 

SAFETY-KLEEN CORP. 

ENVIRONMENTAL LABORATORY 



RESUME 

Mark A. Hartwig 
Manager 

TCLP/Environmentdl Laboratory 

EDUCATION: 

Eastern Michigan University 
Ypsilanti, Michigan 
B.S. Major - Chemistry 

Minor - Math, Business 

PROFESSIQNAU AFFIMATIONS: 

O 

American Chemical Society 
American Society for Mass Spectrometry 
MCM Local Mass Spectrometry Discussion Group 

FMPLOYMEIVT HISTORY: 

October 1991 - Present 
Safety-Kleen Corp. 
12555 W. Old Higgins Road 
Elk Grove Village, IL 60007 
Position: TCLP Manager 
Responsibilities: 

1. Manage operation of environmental laboratory. 
2. Prepare annual busing plans and operational budgets. 
3. Develop staff and departmental functions. 
4. Prioritize and monitor laboratory production to ensure timely completion of reports. 
5. Ensure implementation of analytical testing capabilities. 

December 1990 - April 1991 
lEA, Inc. 
126 West Center Court 
Schaumburg, IL 60195 
Position: Director of Operations - Illinois 
Responsibilities: 

1. P & L of laboratory. 
2. Business development. 
3. Ensure professional growth and development of staff. 
4. Prepare and review capital equipment authorization for expenditure. 

April 1991 - October 1991 
lEA, Inc. 
126 West Center Court 
Schaumburg, IL 60195 
Position: Directc. of Midwest Region Business Development 
Responsibilities: 

1. Develop and maintain high level business relationships with Fortune 500 accounts. 
2. Prepare and deliver sales presentations to major accounts. 
3. Development of new product and service offerings. 
4. Strategic market review and assessment. 



RESUME 
Mark A. Hartwig 

(continued) 

"Writing Procedure Files for the HP-1000 KTL VIGC/MS Data System", a Workshop, Mark A. Hartwig, 
Hewlett-Packard Company, ASMS Annual Conference, Cincinnati, Ohio (June 1986). 

"Interpretation of Toxic Organic Data". Mark A. Hartwig, Annual Meeting-Academy of Certified Hazardous 
Materials Managers, July 1989. 

"Running a Successful Environmental Laboratory". Mark A. Hartwig, Hewlett-Packard Seminar Series 
"ENVIRO-90", Cleveland, Cincinnati, SL Paul, Lansing, Michigan (November 1989). 

"Productivitv Gains through Quality Control". Mark A. Hartwig, HAZMAT-CENTRAL, Rosemont, Illinois 
(March 14, 1990). 



RESUME 

AtuI Shah 
GC/MS Chemist 

TCLP/Enyironmental Laboratory 

EDUCATION: 

Bombay University 
Bombay, India 
B.S. Major - Chemistry 

Minor - Botany 

PROFESSIONAL AFFILIATIONS: 

American Chemical Society 

EMPM?YMENT HISTORY: 
June 1991 - Present 

Safety-Kleen Corp. 
P.O. Box 92050 
Elk Grove Village, IL 60009-2050 
Position: GC/MS Chemist 
Responsibilities: 

1. Scheduling woric for TCLP/VOA ar.alysis. 
2. Preventive maintenanc- on ~C/MS, Tekmar & Data System. 
3. Data Rev", .-./reporting. 
4. Training to new operator/technicians. 
5. PE/QC samples - data reporting. 
6. Piuxhasing routine/new items. 
7. Communicating to lab manager/group leader. 
8. Learning new system/software (target). 

March 1990 - May 1991 
I.E.A. Illinois Inc. 
Schaurhbtug, IL 60195 
Responsibilities: 

1. TCLP/VOCs analysis by using: 
a. EPA methods 8240/5242/624 
b. H.P. GC/MSD with RTE-A System 
c. Tekmar's " ^000 and ALS 2016 

2. Also familiar with JA... - NEL '.RAL/ACID analysis by GC/MS. 

1989-March 1990 
Responsibilities: 

1. Working with Finnigan ITD 700 using EPA 5242 method. 
2. As a back-up Operator for INCOS 50. 
3. Familiar with FORMASTER and HPS MSD. 

1985- 1988 
Responsibilities: 

1. Initiated, organized and established an efficient GC section for analysis of VOCs, PCBs, 
Pesticides, Herbicides, PAH, etc. by EPA methods. 

2. Trained and siipervised three technicians. 
3. Automated the GCs . ,>eration bv adding Autosamplers and a multitasking PC based 

softx are. 
4. Troubleshi mg at.J routine ii .itenance. 
5. Familiar with indu: ialh\ em *mples with NIOSH methods. 



RESUME 

Matthew Schweik 
Project Coordinator 

TCLP/Environmental Laboratory 

EDUCATION: 

Illinois State University 
Normal, lUinois 
B.S. in Economics 

EMPLOYMENT mSTORY: 

June 1993 - Present 
Safety-Kleen Corp. 
12555 W.OldHigginsRd. 
Elk Grove Village, IL 60007 
Position: Project Coordinator 
Responsiblities: 

1. Handle analytical services duties for projects requiring analyses of groundwater 
and soil samples. 

2. Primaiy contact to discuss the analytical requirements and dimensions of a 
project inclut^g ptescheduling of analyses, current lab certifications, status 
reports on sainples, reporting requirements for projects, ordering of sample 
container kits, and explanation of analytical data shown on reports. 

August 1992-March 1993 
First Brands Corporation 
Danbury, CT 
Position: Field Manager 
Responsibilities: 

1. Responsible for iinplementing sales programs through Retail Broker. 
2. Conduct sales presentations for broker management and perwimel. 
3. Supervise, instruct and train broker persoimel on their sales calls. 
4. Develop sales information for Broker Management 

February 1990 - June 1992 
Ideal Industries, Inc. 
Sycamore, XL 
Position: Area Manager 
Responsibilities: 

1. Responsible for all sales fimctions in Ea^emPenn^lvania and Western New 
Jers^, including open bouse, trade show^ seminars, distributor calls and end-
user calls. 

2. Establishing and maintaining business relationships with Authorized Electrical 
Wholesale Distributors and Electrical Contractors. 

3. Plan and prepare promotional activities with distributor/contractors by use of 
direct mailing, local newspapers and discount flyers. 

4. Conduct product and sales presentations meeting for distributor personnel. 
5. Collect data, prqiare presentations for annual and quarterly business reviews 

for senior management of each authorized distributor. 



RESUME 

Rita Shah 
Inorganic Group Leader 

TCLP/Environmental Laboratory 

EDUCATION: 

University of Bombay 
Bombay, India 
B.S. in Chemistry and Biology 

PROFFSSIONAL AFFTHATTOMS: 

American Chemical Society 

EMPT^OYIVfENT HISTORY: 

March 1991 - Present 
Safety-KIeen Corp. 
12555 W. Old Higgins Rd. 
Elk Grove Village, IL 60009-2050 
Position: Inorganic Group Leader 
Responsibilities: 

1. Supervise TCLP extraction and metals analysis area. 
2. Troubleshoot difficult to handle filter wastes. 
3. Train staff in sample prep and metals analysis. 
4. Order and maintain supplies necessary for prep and metals analysis. 
5. Maintain and troubleshoot ICAP and AA. 

1987-March 1991 
Caremark Inc., Baxter 
Buffalo Grove, IL 
Position: Sr. Analytical Chemist 
Responsibilities: 

1. Performance of stability studies and collection and documentation of data. 
2. Coordinator for various letting protc. .-i 'nr stability studies. 
3. Responsible for methods development ai;^ assay troubleshooting. 
4. Training and supervision of new persunnc'. 

1982- 1987 
Chemical Waste Management 
Riverdale, IL 
Position: Analytical Chemist 
Responsibilities: 

1. Analysis of hazardous waste according to CLP protocol using ICP and A A. 
2. Trained and supervised others in operation of ICP and AA. Familiar with QA/QC in the 

laboratory. 

1976- 1981 
Haffkine Bio-Pharm 
Bombay, India 
Position: Quality Control Chemist 
Responsibilities: 

1. Performed analysis of raw materials, intermediates and packed products according to 
Pharmacopeia. Performed stability testing of packed products. 

HONORf>: 

Published oaoer on interferences in eraohite fiimace at Pittsbureh Conference in March 1986. 
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Richard H. Cook 
Organic Group Leader 

TCLP/Environmental Laboratory 

EDUCATION: 

Indiana State University 
MA. in Analytical Chemistry 
B.S. in Biology 

EMPLOYMENT HISTORY; 

May 1992 - Present 
Safety-Kleen Corp. 
12555 W. Old HigginsRd. 
Elk Grove ViUage, IL 60007 
Position: Organic Group Leader 
Responsibilities: 

1. Supervise Volatile analysis, Semi-Volatile Extraction wd Semi-Volatile analysis area. 
2. Train staff in Volatile analysis, Semi-Volatile Extraction and Semi-Volatile analysis. 
3. Order and maintain supplies necessary for Volatile analysis, Semi-Volatile Extractiori and Semi-Volatile 

analysis. 

1988 - 1992 
Pitman-Moore, Inc. 
Terre Haute, IN 
Position: Manager, Gas Chromatography 
Responsibilities: 

1. Responsible for managing the gas chromatography section. 
2. Direct the method development for identifying trace levels of various chemicals in products, process 

streams, soil, water and air using gas chromatography, high performance thin-layer chromatography, ion 
chromatography, thermal analysis, supercritical fluid chromatography and mass spectroscopy. 

3. Prepares environmental assessments including the design of studies and the writing of documents. 

1987 -1988 
Pitman-Moore, Inc. 
Terre Haute, IN 
Position: Research Scientist 
Responsibilities: 

1. Responsible for developing methods to detect products or other chemicals in various matrices and to 
supervise sample tracking and the data archive. 

1985 - 1987 
Pitman-Moore, Inc. 
Terre Haute, IN 
Position: Senior Associate Research Scientist 
Responsibilities: 

1. Responsible for modernizing the gas chromatography laboratory and developing methods for the 
determination of company products in various matrices. 

2. Supervised technicians. 

1980 - 1984 
Ashland Chemical Company 
Dublin, OH 
Position: Chemist 
Responsibilities: 

1. Responsible for developing methods using gas chromatography or other analytical techniques to detect 
compounds of interest in air and water samples for industrial hygiene or environmental purposes. 



David R. Reese 
QA/QC Manager 

Mr. Reese has over 15 years of laboratory experience with nine years in the enviroiunental field. Focusing 
primaiify on organic a^ysis of air, drinking water, petroleum products, soil, waste water and other wastes using 
ASTM, EPA 500,600 and 8000 methods on the following irtstrumentation: 

Volatiles by GC/FID, GC/PID and GCTMS 
Semivolatiles: 

BNA, PCBs, Pesticides by GC/ECD and GC/MS 
Herbicides by GC7ECD 
Organophosphorus Pesticides by GC/NPD 
Polynuclear Aromatics by HPLC with UV and Fluorescence detectors. 

He has experience in the analysis of Dioxins, BNA, VGA and Pesticide/PCB by EPA/CLP protocols. 

Being instrumental in the design and startup of two commercial enviroiunental laboratories, he has been 
responsible for certifications in over twenty-six states and several private firms. He has also conducted over sixty 
l^ratoiy audits in the United States, Canada, Puerto Rico and England following both USEPA and ISO 9000 
guidelines. In addition, he is a trainer for several laboratories in organic and inorganic methods, good laboratory 
practices, quality assurance and data review. 

He performed the data validation of a 550 sample superfimd site and coordinated the resampling and reanalysis 
with both the consulting engineering firm and the contract laboratory. 

He has extensive eiqierimice in methods development, writing of SOPs and implementation of quaUty assurance 
programs. Recent interests include ICAP and ICAP/MS with automated reporting of QA/QC data by tabulation 
and quality control charts. 
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James L. Breece 
Vice-President, Technical 

EDUCATION: 

Georgia Institute of Technology 
Atlanta, OA 
Ph.D. in Chemistry 

Western Carolina College 
Cullowhee, NC 
B.S. in Chemistry 

EMPLOYMENT HISTORY: 

May 1979 - Present 
Safety-Kleen Corp. 
12555 W. Old HigginsRd. 
Elk Grove Village, XL 60007 
Position: \^ce-President, Technical 
Responsibilities: 

1. Responsible for Process/E>rbduct Development, General Analytical (Prequal Lab), Environmental 
Laboratory, Corporate QA/QC, and Methods Development 

1979 - 1980 Chemical Engineer 

1980-1983 Mgr.ofR&D 

1983-1985 Tech Director 

1985 - 1987 General Sales Mgr. Industrial Solvents 

1987 - 1990 General Mgr. Tech Services 

Responsibilities include process development product development and waste characterization using all 
modem analytical instrumentations. Signiiicant developments include Pactional distillation equipment 
for separation of mixed chlorinated solvents, design and development of drying equipment for waste 
organic sludges. 
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Pravin Patcl 
Senior Metals Chemist 

TCLP/Environmental Laboratory 

EDUCATION: 

Gujarat University 
India 
MLS. in Chemistry 
B.S. in Chemistry 

EMPLOYMENT HISTORY: 

May 1992-Present 
Safety-Kleen Corp. 
12555 W. Old HigginsRd. 
Elk Grove Village, IL 60007 
Position: Senior Metals Chemist 
Responsibilities: 

1. Responsible for metals analysis. 

1990 - 1992 
I.E.A., Inc. of Illinois 
Schaumburg, IL 
Position: Environmental Analytical Chemist 
Responsibilities: 

Integral participation in set-up of inorganic laboratory. Initial duties included installation of instrumentation and 
validation of appropriate methods for each within metals and classical chemistry labs. Methods were developed for 
all paranieters within the two labs. Method were developed for all parameters within the two labs. 
Instrumentation included: Perkin-Elmer Graphite Furnace 5100 PC, Thermo Jarrell Ash ICP 6 IE, Bacharach 
MAS-50b Mercury Analyzer, Lachat Auto analyzer. Instrumeiital in developing SOPs, GLPs, training programs, 
and compliance standards for EPA, NPDES, OSHA, and other regulatory agencies requirements. 

1987 -1990 
Suburban Laboratories 
HUlside, IL 
Position: Environmental Analytical Chemist 
Responsibilities: 

EPA approved Environmental laboratories dealing with wastes and waste water analysis. Major responsibilities 
includes analytical and instrumental analysis quantitative and qualitative analysis and wet analysis of wastes, water 
foods, pharmaceutical, herbicides and pesticides. Usage of analytical instruments such as Atomic Absorption, 
Spectrometer Inductively ,coupled Plasma (ICP), Gas Chromatographs with ECD, FID and TCD detectors, IR, 
HPLC, HPLC with Anion Detector, HGA Graphite furnace for inorganic elemental analysis, TOC, TOX, etc. Well 
aware with EPA, FDA, and OSHA standards and regulations. 

1983 -1987 
P.M.S. Consolidated 
Elk Grove \^llage, IL 
Position: Lab Chemist 
Responsibilities: 

Involved in analytical and instrumental analysis of Polymers qualitatively and quantitatively including wet analysis 
methods. Usage of analytical instruments includes Melt Flow Index, Brook Field viscometer, Petkin-Elmer Infra 
red Spectrometer, etc. Also involved in matching colors and making formulations for plastics by using 
sophisticated ACS color computer systems. 
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Mark Scheuer 
Senior GC/MS Chemist 

TCLP/Environmental Laboratory 

EDUCATION: 

University of Kentucky 
Lexington, KY 
M.S. in Analytical Chemistry 

Central Michigan University 
ML Pleasant, MI 
B.S. in Chemistry 

EMPLOYMENT HISTORY: 

April 1992 - Present 
Safety-Kleen Corp. 
12555 W. Old HigginsRd. 
Elk Grove Village, IL 60007 
Position: Senior GC/MS Chemist 
Responsibilities: 

Responsible for the analysis of samples for VOA and BNA constituents using EPA 8240 and 8270 methodology. 
Also involved in automation of the GC/MS data ̂ ems using an INGRES database and C-programming. 

May 1990 - 1992 
Martin Marietta Energy Systems 
Oak Ridge, TN 
Position: Plasma Emission Laboratory Supervisor 
Responsibilities: 

Some of the responsibilities of this position include writing standard operating procedures, employee training, 
methods development, and instrument maintenance for two Inductively Coupled Argon Plasma instruments. 
Water, soil, wastestream, filter, and luine samples are analyzed for up to 35 elements. Assisted in creating a 
computer program to simplify data management in order to handle the increasing number of samples received, the 
program designed incorporates QA/QC requirements set by the Envirorunental Protection Agencies (EPA) 
Statement of Work (S W-846), 3rd Edition 11/90. Also responsible for defining roles and assisting in setting goals 
of the six analysts within the lab in order to produce the most efficient environment. 

November 1988 - May 1990 
Martin Marietta Energy Systems 
Oak Ridge, TN 
Position: Gas Chromatography Mass Spectroscopist (GC/MS) 
Responsibilities: 

Volatile and Semivolatile analyses were perforrned following EPA Certified Laboratory Protocol (CLP) procedures. 
Several types of samples were analyzed on a routine basis including grotmdwaters, soils, and wastestreams. 
Develop^ experience with RTE-6 and RTE-A computer qrstems by designing computer programs to streamline 
data handling. As a GC/MS operator 1 was also responsible for maintenance of the Hewlett Packard HP-5985 and 
HP-5970 MSD GC/MS units. 

July 1986 - November 1988 
International Technology Corp. 
Knoxville, TN 
Position: Inorganic Technical Specialist 
Responsibilities: 

Performed instrument maintenance for a Jarrell-Ash Inductively Coupled Argon Plasma and Atomic Absorption 
units. Conducted routine analyses on groundwaters, soils and process waste samples using EPA procedures, some 
of the methods utilized were (Stained from EPA CLP and EPA SW-846. 
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APPENDIX VII-B 

PROJECT CONSTITUENT LIST 
BOLTON RECYCLE CENTER 



Table VII-B-1. Inorganic Constituents, RFI Phase I, Dolton 
Recycle Center. 

Constituent Method 
Method Detection 

Limit 
(mg/kg) 

Arsenic SW-846 7060 1.25 

Barium SW-846 6010 2.0 

Cadmium SW-846 6010 2 . 0 

Chromium SW-846 6010 4.0 

Lead SW-846 6010 

o
 

H
 

H
 

Mercury SW-846 7471 0.04 

Selenium SW-846 7740 0.9 

Silver SW-846 6010 3.0 



Table VII-B-2. Volatile Organic Compounds, RFI Phase I, 
Dolton Recycle Center. 

Constituent 
Method Detection 

Method Limit 

o 

(ma/ka) 

Acetone SW-846 8240 0.100 
Benzene SW-846 8240 0.005 
Bromodichloromethane SW-846 8240 0.005 
Bromoform SW-846 8240 0.005 
Bromomethane SW-846 8240 0 . 010 
Carbon disulfide SW-846 8240 0.100 
Carbon tetrachloride SW-846 8240 0.005 
Chlorobenzene SW-846 8240 0. 005 
Chloroethane SW-846 8240 0.010 
Chloroform SW-846 8240 0.005 
Chloromethane SW-846 8240 0 . 010 
Dibromochloromethane SW-846 8240 0 . 005 
1,1-Dichloroethane SW-846 8240 0.005 
1,2-Dichloroethane SW-846 8240 0 . 005 
1,1-Dichloroethylene SW-846 8240 0 . 005 
cis-1,2-Dichloro-
ethylene SW-846 8240 0 . 005 
trans-1,2-Dichloro-
ethylene SW-846 8240 0.005 

1,2-Dichloropropane SW-846 8240 0 . 005 
cis-1,3-Dichloro-
propene SW-846 8240 0.005 
trans-1,3-Dichloro-
propene SW-846 824 0 0 . 005 
Ethylbenzene SW-846 8240 0 . 005 
2-Hexanone SW-846 8240 0.050 
Methylene chloride SW-846 8240 0 . 005 
Methyl ethyl ketone SW-846 8240 0 .100 
4-Methyl-2-pentanohe SW-846 8240 0 . 050 
Styrene SW-846 8240 0 . 005 
1,1,2,2-Tetrachloro-
ethane SW-846 8240 0.005 

Tetrachloroethylene SW-846 8240 0 . 005 
Toluene SW-846 8240 0.005 
1,1,1-Trichloro 
ethane SW-846 8240 0.005 

1,1,2-Trichloro-
ethane SW-846 8240 0 . 005 

Trichloroethylene SW-846 8240 0.005 
Trichlorofluoro-
methane SW-846 8240 0 . 010 

Trichlorotri-
fluoroethane SW-846 8240 0.005 
Vinyl Acetate SW-846 8240 0.050 
Vinyl Chloride SW-846 8240 0.010 
Xylene (total) SW-846 8240 0.005 



Table VII-B-3. Semi-Volatile Organic Compounds, RFI 
Phase I, Dolton Recycle Center. 

Constituent 
Method Detection 

Method Limit 
fma/kcT^ 

Acenaphthene SW-846 8270 0 . 660 
Acenaphthylene SW-846 8270 0.660 
Anthracene SW-846 8270 0.660 
Benzo(a)anthracene SW-846 8270 0.660 
Benzo(b)fluoranthene SW-846 8270 0.660 
Benzo(k)fluoranthene SW-846 8270 0.660 
Benzo(ghi)perylene SW-846 8270 0 . 660 
Benzo(a)pyrene SW-846 8270 0.660 
Benzyl alcohol SW-846 8270 1.300 
Bis(2-chloroethoxy) 
methane SW-846 8270 0 . 660 

Bis{2-chloroethyl) 
ether SW-846 8270 0 . 660 

Bis(2-ethylhexyl) 
phthalate SW-846 8270 0.660 

4-Bromophenyl phenyl 
ether SW-846 8270 0.660 

Butyl benzyl phthalate SW-846 8270 0.660 
p-Chloroaniline SW-846 8270 1.300 
p-Chloro-m-cresol SW-846 8270 0.660 
2-Chloronaphthalene SW-846 8270 0.660 
2 -Chlorophenol SW-846 8270 0 . 660 
4 -Chlorophenyl 
phenyl ether SW-846 8270 0 .660 
Chrysene SW-846 8270 0 . 660 
m-cresol SW-846 8270 0 . 660 
o-cresol SW-846 8270 0 . 660 
p-cresol SW-846 8270 0 . 330 
Dibenz(a,h)anthracene SW-846 8270 0.660 
Dibenzofuran SW-846 8270 0 . 660 
Di-n-butyl phthalate SW-846 8270 0.660 
o-Dichlorobenzene SW-846 8270 0.660 
m-Dichlorobenzene SW-846 8270 0 . 660 
p-Dichlorobenzene SW-846 8270 0.660 
3,3'-Dichloro-
benzidine SW-846 8270 1.300 
2,4-Dichlorophenol SW-846 8270 0 . 660 
Diethyl phthalate SW-846 8270 0 . 660 
2,4-Dimethylphenol SW-846 .8270 0 . 660 
Dimethyl phthalate SW-846 8270 0.660 
2,4-Dinitrophenol SW-846 8270 3.300 
2,4-Dinitrotbluene SW-846 8270 0.660 
2,6-Dinitrotoluene SW-846 8270 0.660 
Di-n-octyl phthalate SW-846 8270 0.660 
Fluoranthene SW-846 8270 0.660 



Table VII-B-3. Semi-Volatile Organic Compounds, RFI Phase I, 
Dolton Recycle Center (continued). 

Constituent Method 
Method Detection 

Limit 
(ma/ka) 

Fluorene SW-846 8270 0.660 
Hexachlorobenzene SW-846 8270 0.660 
Hexachlorobutadiene SW-846 8270 0.660 
Hexachlorocyclo-
pentadiene SW-846 8270 0 .660 

Hexachloroethane SW-846 8270 0.660 
Indeno(1,2,3-c,d) 
pyrene SW-846 8270 0 . 660 
Isophorone SW-846 8270 0.660 
2-Methyl-
4,6-dinitrophenol SW-846 8270 1.300 
2-Methylnaphthalene SW-846 8270 0.660 
Naphthalene SW-846 8270 0.660 
o-Nitroaniline SW-846 8270 3 .300 
m-Nitroaniline SW-846 8270 3 .300 
p-Nitroaniline SW-846 8270 ND 
Nitrobenzene SW-846 8270 0 . 660 
o-Nitrophenol SW-846 8270 0 . 660 
p-Nit ropheno1 SW-846 8270 3 .300 
Pentachlorophenol SW-846 8270 3 .300 
Phenanthrene SW-846 8270 0 . 660 
Phenol SW-846 8270 0 . 660 
Pyrene SW-846 8270 0.660 
1,2,4-Trichlorobenzene SW-846 8270 0 . 660 
2,4., 5-Trichlorophenol SW-846 8270 0.660 
2,4,6-Trichlorophenol SW-846 8270 0 . 660 

ND = Not Determined 
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APPENDIX VII-C 

STANDARD OPERATING PROCEDURES 
S-K ENVIRONMENTAL LABORATORY 

C-1 INORGANIC ANALYSIS PROTOCOL, METALS BY ICAP 
EMISSION SPECTROMETRY 

C-2 INORGANIC ANALYSIS PROTOCOL, METALS BY GRAPH
ITE FURNACE ATOMIC ABSORPTION SPECTROMETRY 

C-3 ORGANIC ANALYSES PROTOCOL, GAS CHROMATOGRAPHY/ 
MASS SPECTROMETRY (GC/MS) ANALYSIS OF VOLATILE 
ORGANIC COMPOUNDS 

C-4 ORGANIC ANALYSES PROTOCOL, GAS CHROMATOGRAPHY/ 
MASS SPECTROMETRY (GC/MS) ANALYSIS OF SEMI-
VOLATILES 

C-5 ANALYST TRAINING PROTOCOL 



APPENDIX VII-C-1 

INORGANIC ANALYSIS PROTOCOL 
METALS BY ICAP EMISSION SPECTROMETRY 
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TITLE: STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF METALS IN 
ACID DIGESTED WASTE MATERIALS BY INDUCTIVELY COUPLED ARGON 
PLASMA — ATOMIC EMISSION SPECTROMETER 
(BASED ON: USEPA 6010) 
(KEYWORDS: ICAP, EMISSION SPECTROMETRY, METALS) 

1. SCOPE AND APPLICATION 

1.1 The inductively coupled argon plasma spectrometer is used for 
multiple and simultaneous metal content quantitation of acid 
digested waste samples. 

1.2 Samples must be solubilized or digested using the Method 3050, 
3010 or 3020 and are analyzed by Inductively Coupled Plasma 
Spectrometry. 

1.3 Table 1 lists metals for which this method applies along with 
recommended wavelengths and typical estimated instrumental 
detection limits using cross-flow pneumatic nebulization. 

1.4. The measurement of metal content is used to characterize the 
waste sample for TCLP. 

2. SAFETY AND WASTE HANDLING 

2.1 FIRE - Do not open samples containing flammable material near the 
spectrometer. The fumes and vapors released may migrate to the 
plasma of the torch of the spectrometer. 

SPILL - If any spill occurs, wipe with an absorbent wipe. Used 
wipes and plastic pipets must be placed in a metal container 
lined with a plastic trash bag. 

The metal top must be kept on the container at all times except 
when adding or removing contents. In the event of a fire, the 
top should quickly smoother it. Any fire involving these 
materials must be treated as Class A fires. The contents must be 
removed daily and may be disposed of in the regular trash. 

2.2 EYE CONTACT - Safety glasses with side shields are mandatory. 
Any eye contact with a chemical must be removed by thorough 
washing and follow-up action, as detailed in the Safety Plan. 
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2.3 HAND CONTACT - Samples may contain toxic metals. Use of 
disposable vinyl or latex gloves provides adequate protection 
from contact with the samples. All skin contact must be washed 
off immediately. 

2.4 RESPIRATORY - Exposure to the vapors is harmful. Make sure the 
exhaust system over the spectrometer is working properly during 
the operation of the plasma torch. 

2.5 WASTE DISPOSAL - The end of the drain tube must be submerged in 
the waste container behind the unit to collect spent sample from 
the spectrometer. The container must be kept a minimum of 40% 
and a maximum of 80% full with aqueous solution. 

Standard and digested spent samples should be neutralized and 
then returned to storage for later disposal. 

3. SUMMARY OF METHOD 

3.1 The method describes a technique for the simultaneous multi
element determination of metals in aqueous solution. The basis 
of the method is the measurement of atomic emission by an optical 
spectroscopic technique. Samples are nebulized and the aerosol 
produced is transported to the inductively coupled argon plasma 
(ICAP) torch where excitation occurs. The characteristic 
emissions produced are dispersed by a grating and the intensities 
of the spectral lines are monitored by photomultiplier tubes. 

The currents from the photomultiplier tubes are processed and 
controlled by a computer system. Computerization of the ICAP 
procedure includes automatic matrix matching of samples and 
standards. 

In those cases where such matching is inadequate to adjust for 
background variation, wavelength specific corrections are 
incorporated into the automated procedure after the electronic 
signal has been adjusted. 

4. SAMPLE HANDLING AND PRESERVATION 

4.1 All the samples are aqueous solutions of acid-digested samples 
and are stable under ambient conditions. 
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4.2 The ICAP analysis requires, minimally, a 25 mL sample in a 
polyethylene or glass container (if hydrofluoric acid is not 
used). 

5. INTERFERENCES 

5.1 SPECTRAL INTERFERENCES can be categorized as (1) overlap of a 
spectral line from another element.; (2) unresolved overlap of 
molecular band spectra; (3) background contribution from 
continuous or recombination phenomena; and (4) background 
contribution from stray light from the line emissions of high 
concentration elements. The first of these effects can be 
compensated by utilizing a computer correction of the raw data, 
requiring the monitoring and measurement of the interfering 
element. The second effect may require selection of an alternate 
wavelength. 

The third and fourth effects can usually be compensated for by a 
background correction adjacent to the analyte line. 

In addition, when using simultaneous multi-element instruments 
the analyst must verify the absence of spectral interference from 
an element that could occur in a sample but for which there is no 
channel in the instrument array. Table II indicates the 
potential spectral interferences for the recommended wavelengths. 
The interference is expressed as analyte concentration 
equivalents of 1 mg/L or more, (i.e. false analyte 
concentrations) arising from 100 mg/L of the interference 
element. For example, assume that Antimony is to be determined 
(0 206.83 nm) in a sample containing 100 mg/L of Chromium. From 
Table II, , 100 mg/L of Cr would yield a false signal for 
Antimony equivalent to 2.9 mg/L. The interference effects must 
be evaluated for each instrument since intensities will vary with 
operating conditions, power, viewing height, argon flow rate, and 
other factors. 

The following are example spectral interferences, some of which 
are not listed in Table II. 

Element Interferent 
As Al, Fe, Cr, Co, Mo, Pt, Si, V 
Be Fe, Mo 
Cd Al, Cr, Fe, Ni, Pt, T1 
Mo Cr, Fe, Ni, Pt, V 
Pb Al, Co, Cu, Fe, Mo, Ni, Pt, Si, Tl, V 
Se Co, Fe, Mo, Pt, V 
Tl Ca, Cr, Mo, Ni, V 
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5.2 PHYSICAL INTERFERENCES are generally considered to be effects 
associated with the sample nebulization and transport processes. 
Such properties, such as changes in viscosity of the sample being 
nebulized, can cause inaccuracies, especially in samples 
containing metals in very high concentrations. The use of a 
peristaltic pump may lessen these interferences. If these types 
of interferences are operative, they must be reduced by dilution 
of the sample and/or utilization of standard addition techniques. 
Another problem which can occur from high dissolved solids is 
salt buildup at the tip of the nebulizer. This affects aerosol 
flow rate, causing instrumental drift. 

Wetting the argon prior to nebulization, using a tip washer, 
diluting the sample, and changing the sample injection tube 
eliminate this problem. 

5.3 CHEMICAL INTERFERENCES are characterized by molecular compound 
formation, ionization effects, and solute vaporization effects. 
They can be minimized by carefully selecting the operating 
conditions (such as, incident power, observation position, and so 
forth), buffering the sample, matrix matching, and by using 
standard addition procedures. These types of interferences can 
be highly dependent on matrix type and the specific analyte 
element. 

6. APP7VRATUS 

6.1 Inductively Coupled Argon Plasma Simultaneous Emission 
Spectrometer (ICAP) 

Thermo Jarrell Ash 590 Lincoln Street, P.O. Box 9036, Waltham, MA 
02254-9036 (TJA) Model 61 

6.2 Peristaltic pump - Gilson Minipulse 1 - supplied with 
spectrometer 

6.3 Computer - A 286 or better PC with at least 40 MB hard drive with 
a color monitor. 

6.4 Replacement Parts: An inventory of spare parts for emergency use 
should be kept. 

Plasma torch, TJA Part No. 190-400-54 
Chamber, TJA Part No. 190-400-65 
Fixed cross flow nebulizer, TJA Part No. 90-790 

6.5 Exhaust for torch - contract locally 
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6.6 Disposable gloves -

VINYL - Prepowdered (VWR Cat. Nos. 32915-461, 32915-483, 32915-
483, 32915-508) 

LATEX - (VWR Cat. Nos. 32917-875, 32917-897) 

6.7 Disposable paper wipes, 4.5" x 8.5" (Kimwipes, VWR Cat. No. 
21905-025) 

6.8 Polypropylene narrow mouth Boston round bottles, 125 mL and 1000 
mL (Nalgene, VWR Cat. Nos. 16067-066, 16067-124) 

6.9 Wash bottle, wide mouth unitary, 500 mL (Nalgene, VWR Cat. No. 
16651-595) 

6.10 Centrifuge Tubes, disposable, graduated, optical polypropylene, 
50 mL, (Baxter Cat. No. C3978-50) 

6.11 Rack, Centrifuge tube (Nalgene, Part No. 5930-0030, Fisher Cat. 
No. 14-8090) 

6.12 Disposable pipets 

6.13 Adjustable micro-pipette and tips, 10 to 1000 fih (VWR Cat. Nos. 
53499-398, 53511-904) 

6.14 Goggles (Baxter Cat. No. G7507) 

7. REAGENTS/STANDARDS 

All reagents must have the following clearly identified either on 
the container or in a notebook: name, source, lot#, purity, date 
of receipt, date opened. 

7.1 Nitric acid/ concentrated, reagent grade.(VWR Cat. No. 4815-3) 

7.2 Deionized Water. 

7.3 Sodium carbonate, crystalline powder. (VWR Cat. No. EM-SX0405-5) 
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7.4 INSTRUMENT BLANK Prepare 5% HNO3 solution with DI water. 

Let stand until the solution cools to room temperature. 

NOTE: The instrument blank should be used as the standby 
wash sdl^taQh^i^fo'^twefeh?:;:^ 
This reduces.• 't^eV..va|)6r;:-;;pr ;&i|fSrengll ?:• H-Nlil; 
nebulizer between water and acidic solutions. 

7.5 MULTI-ELEMENT PLASMA STANDARD STOCK SOLUTIONS, 1000 mg/L, 
Inorganic Ventures. Duplicate sets are needed, one each from two 
different lots. The newer (date received) of the sets should be 
used for the CALIBRATION CHECK STANDARD, CCS, and the older 
should be used for the INSTRUMENT CALIBRATION STANDARDS. 

SK-CAL-1 1, 000 lig/mL Sb 
SK-CAL-2 1,000 jug/mL B, Mo, Sn, Ti 
SK-CAL-3 10,000 jug/mL Ca, Mg, K, Na 
SK-CAL-4 1,000 jug/mL Al, As, Ba, Be, Cd, Cu, cr, Co, 

Pb, Mn, Ni, Se, Sr, Tl, V, Zn 
100 /xg/mL Ag 

NOTE: If problems arise with silver use single element Ag 
standard. All standards have a one year 
d ate. 

7.7 CALIBRATION STANDARDS 

7.7.1 To each of 7 volumetric flasks, add 60 mL deionized 
water, and 5 mL HNO3. Mix the reagent well before 
adding the standard solutions. The standards may be 
combined for the low and mid-point concentrations. 

7.7.2 Pipette the following into each corresponding flask: 

Cone. Volume Final 
STD Stock Standard ppm Added Volume 

BLANK 5% HNO3 Cone HNO3 5 mL 100 mL 
CAL-4 - 1 ppm SK-CAL-4 1000 0.10 mL 100 mL 
CAL-4 - 5 ppm SK-CAL-4 1000 0.50 mL 100 mL 
CAL-4 - 10 ppm SK-CAL-4 1000 1.0 mL 100 mL 

CAL-3 - 10 ppm SK-CAL-3 10000 0.1 mL 100 mL 
CAL-3 - 20 ppm SK-CAL-3 10000 0.2 mL 100 mL 
CAL-3 - 30 ppm SK-CAL-3 10000 0.3 mL 100 mL 
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Let standards cool to room temperature. Then, dilute to the 100 
mL mark with deionized water and shake well. 

If Sb is required for analysis mix SK-CAL-1 with SK-CAL-4. If B, 
Mo, Sn, or Ti required for analysis, prepare standards as 
follows: 

CONG VOLUME FINAL 
STDS STOCK STD PPM ADDED VOLUME 

CAL-2 1 ppm SK-CAL-2 1000 0.10 mL 100 mL 
CAL-2 5 ppm SK-CAL-2 1000 0.50 mL 100 mL 
CAL-2 10 ppm SK-CAL-2 1000 1.0 mL 100 mL 

7.8 CALIBRATION CHECK STANDARD (CAL CHK) To prepare, add to a 100 mL 
volumetric flask, 60 mL of deionized water and 5 mLs of 
concentrated nitric acid. 

Pipet the following standards into 100 mL Vol. flask: 

0.50 mL of SK-CAL-4 and SK-CAL-1 (SK-CAL-2 if required) 

NOTE: All these standards must be from a different source 
than calibration standard. 

Let the standard solution cool to room temperature and dilute to 
the 100 mL mark with deionized water and shake well. 

7.9 INTER-ELEMENT CHECK STANDARD (lECS) - The lECS is prepared to 
contain known concentrations of interfering elements that will 
provide an adequate test of the correction factors. The elements 
and their concentrations are: 

Inorganic Ventures, Inc. 

Interference Std ICSA; Interference Std. ICSB: 

5000 jug/mL: Al, Ca, Mg 100 /xg/mL each: Ag, Cd, Ni, 
Pb, Zn 

2000 /jg/mL: Fe 50 /xg/mL each: Ba, Be, Co, 
Cr, Cu, Mn, V 

ICSA and ICSB are diluted to 1/10 and 1/100 respectively in the 
acidic matrix and then analyzed. All elements that are reported 
must be within +20% of the true value. 
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7.10 MATRIX SPIKE STANDARD - The matrix spiking solution is a custom 
mix solution SK-TCLP mixture which contains the following 
elements at a final concentration of TCLP Regulatory Limit. 

Barium 1000 ppm Lead 500 ppm 
Arsenic 500 ppm Selenium 100 ppm 
Silver 500 ppm Cadmium 100 ppm 
Chromium 500 ppm 

Use of 0.2 mL of above matrix spike standard for 20 mL of sample 
(final volume 100 mL) will result in the following concentration: 

2 . 0 ppm Ba 
1.0 ppm each: As, Ag, Cr, Pb 
0.2 ppm each: Se, Cd 

If Cu, Ni, Zn, Sb and T1 are the analytes, add 0.2 mL of 1000 ppm 
Cu, Ni and Zn; 0.10 mL 1000 ppm for Tl; and 0.20 mL of 100 ppm 
Sb. 

7.11 Nitrogen gas (Zero Grade). 

7.12 Liquid argon (Zero Grade). Zero grade compressed argon is 
acceptable as a reserve. 

8. PREVENTIVE MAINTENANCE 

8.1 A dirty torch may cause plasma ignition and stability problems, 
low sensitivity and bad reproducibility. The torch requires 
cleaning at least once a month. Whenever the torch has been 
touched or replaced, both horizontal and flow rate optimization 
should be performed. Whenever the torch has been replaced, the 
height of the torch should be adjusted. 

8.2 The torch needs to be placed at the center of the copper coil and 
directly above the chamber. The plasma cannot be ignited if the 
torch is not properly aligned. 

8.3 Clogging of sample delivery tubes or nebulizer may give low 
sensitivity. The joints of the stepdown tubes and the joint at 
the nebulizer inlet are especially susceptible to clogging. 
Sample delivery tubes should be checked daily for clogging. 

8.4 DAILY - Check/replace sample delivery tubes. 

8.5 BIWEEKLY - Prepare new sets of CALIBRATION and INSTRUMENT CONTROL 
STANDARDS. 
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8.6 ROUTINELY - Back up data from hard disk and then purge data to 
maintain enough disk space for storing data. 

8.7 BIWEEKLY - Check the water level in the coolant system and add 
distilled water if necessary. 

8.8 Clean generator and controller filters in back of the instrument. 
This is done as needed. 

o 

8.9 Clean torch, spray chamber and nebulizer. Replace sample 
delivery tubes. This is done as needed. 

8.10 Clean the autosampler rods daily, also lubricate them with 
silicone grease to assure proper operation. 

8.11 SEMI ANNUALLY - Change vacuum pump oil. If operating conditions 
are abnormal, change oil more frequently. 

8.12 ANNUALLY - Nothing scheduled. 

8.13 All maintenance work must be documented in the maintenance log 
book. 

9. TROUBLESHOOTING/CORRECTIVE ACTION 

9.1 Low sensitivity may be due to (a) clogged tip of the torch; (b) 
dirty torch;(c) clogged sample delivery tubes or (d) clogged 
nebulizer. 

For cleaning, the sapphire tip, or the quartz torch may be 
submerged in 1:1 concentrated hydrochloric-nitric acid. 

Note: Never use HYDROFLUORIC ACID for clea; 
torch as that would cause permanent 
torch. 

dam 
g the 
age;:::|;g 

Clogged sample delivery tubes should be cut or replaced. 

The 0-ring and the sample carrier gas screw should be removed and 
then the nebulizer sonicated in 10% conc. nitric acid (v/v) for 5 
minutes, rinsed with DEIONIZED water and then sonicated in 
methanol for 3 minutes. 

9.2 Ignition problems might be caused by improper torch alignment or 
dirt in the torch tip.. 
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9.3 Occasionally the capillary in the nebulizer becomes plugged with, 
lint dust or suspended solids causing a decrease in analytical 
sensitivity or no signal at all. This can be checked by 
measuring the sample uptake rate (mL/min.) 

Disconnect the nebulizer from the mixing chamber and clean it in 
an ultrasonic cleaner as recommended. 

Sometimes the peristaltic pump tubing through which the sample is 
nebulized is similarly plugged causing a decrease in analytical 
sensitivity or no signal at all. Hence, the tubing should be 
changed at least once every two weeks and if necessary more 
often. 

9.4 Failure in initialization of the analysis may be caused by sudden 
power failure or frequency change. Resetting the HV power (at 
the back of the instrument) can remedy this problem. 

9.5 Streams in the torch can be caused due to air leaks. Check all 
the tubing connections on torch to make sure thereis no leak 
problem. 

9.6 SERIAL DILUTION - If the analyte concentration is higher than 10% 
above the highest calibration level, a serial dilution of the 
sample must be made and analyzed. The dilution analysis should 
be within +10 percent of the original determination. If it is 
not, a chemical or physical interference effect should be 
suspected. 

9.7 SPIKE ADDITION - The recovery of a spike addition at a minimum 
level of lOX the instrumental detection limit (maximum lOOX) 
should fall within the established control limit for that matrix. 
If not, a matrix effect should be suspected. The use of a 
standard addition analytical procedure can usually compensate for 
this effect. 

9.8 STANDARD ADDITION - The standard-addition technique involves 
adding known amounts of standard to one or more aliquots of the 
processed sample solution. This technique compensates for a 
sample constituent that enhances or depresses the analyte signal, 
thus producing a different slope from that of the calibration 
standards. It will not correct for additive interferences which 
cause a baseline shift. 
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The simplest version of this technique is the single-addition 
method, in which two identical aliquots of the sample solution, 
each of Volume V*, are taken. To the first (labeled A) is added 
a small volume Vg of a standard analyte solution of concentration 
Cg. To the second (labeled B) is added the same volume Vg of the 
solvent. The analytical signals of A and B are measured and 
corrected for non-analyte signals. The unknown sample 
concentration Cx is calculated: 

SbVgCg 
Cx 

(Sa - Sb) Vx 

where Sa and Sb are the analytical signals (corrected for the 
blank) of solutions A and B, respectively. Vg and Cg should be 
chosen so that Sa is roughly twice Sb on the average. It is best 
if Vg is made much less than Vx, thus Cg is much greater than Cx, 
to avoid excess dilution of the sample matrix. If a separation 
or concentration step is used, the additions are best made first 
and carried through the entire procedure. For the results of 
this technique to be valid, the following limitations must be 
taken into consideration: 

1. The analytical curve must be linear. 
2. The chemical form of the analyte added must respond the same 

way as the analyte in the sample. 
3. The interference effect must be constant over the working 

range of concern. 
4. The signal must be corrected for any additive interference. 

The absorbance of each solution is determined and then plotted on 
the vertical axis of a graph, with the concentrations of the know 
standards plotted on the horizontal axis. When the resulting 
line is extrapolated back to zero absorbance, the point of 
interception of the abscissa is the concentration of the unknown. 
The abscissa on the left of the ordinate is scaled the same as on 
the right side, but in the opposite direction from the ordinate. 

NOTE: The standard addition technique does not detect 
coincident spectral overlap. ' If suspected, 
computerized compensation, an alternate wavelength, or 
comparison with an alternate method is recommended. 

9.9 COMPARISON WITH ALTERNATE METHOD OF ANALYSIS - When investigating 
a new sample matrix, comparison tests may be performed with other 
analytical techniques such as atomic absorption spectrometry or 
other approved methodology. 



METHOD #: 19712 
REV: 03/93 

SAFETY-KLEEN CORP. SUPERCEDES: NEW 
TECHNICAL CENTER ^ PAGE 12 OF 20 

10. OUALITY CONTROL 

10.1 INITIAL SETUP - Prior to instrument calibration all metals must 
be run individually to determine the inter-element correction 
factors. Table II provide guidelines of interfering elements and 
approximate amounts. This is only done during instrument setup 
or when the lEC standards fail to meet the criteria. This should 
be well documented. 

10.2 CALIBRATION - Analyze an instrument blank before the Calibration 
standards as the first point in a four point calibration curve. 
The next three levels of standards are run establishing a 
calibration curve. The curve must have a correlation coefficient 
of 0.995 or greater. 

The high level standards must be run after the 3 point 
calibration curve with results being + 5% of the true value for 
all elements. 

10.3 DAILY: INTER-ELEMENT CHECK STANDARDS - The inter-element check 
standard (lECS) is to be run at the beginning and end of each 
analytical batch or twice during every 8-hour work shift, which 
ever is more frequent. Results of all elements must be within 
± 20% of the expected value. The lECS provides verification of 
inter-element and background correction factors. 

10.4 DAILY: CALIBRATION CHECK STANDARD - Run ICV and ICE after high 
level standards. Run CCV and CCB after every ten samples. 
Values must be within + 10% of the true value. If ICV or CCV is 
out of control reanalyze ten samples prior to bad QC. 

10.5 DAILY: MATRIX SPIKES (MS) - Every sample matrix analyzed must be 
matrix spiked or for TCLP extract run spike every 10 samples. 

Results for samples with excessive native material that are out 
of control must be reviewed and documented. 

The percent recovery is calculated as follows: 

% Recovery = 100% * [(A-B)/T] 

Where: 
A = Concentration of Spiked Sample 
B = Background Concentration 
T = Known True Value of the Spike 



0 
METHOD #; 19712 

REV: 03/93 
SAFETY-KLEEM CORP. SUPERCEDES: NEW 
TECHNICAL CENTER PAGE 13 OF 2 0 

The spike recovery should fall within the established control 
limits. If spike recovery is outside the established limit rerun 
sample. If recovery still out of control redigest the sample. 
If spike recovery is below 50% use method of standard addition 
with the exception of Ag and Ba where presence of chloride and 
sulfate can cause low spike recovery. If spike recovery is above 
50% but below established limits, a confirmative remark must 
accompany with the report e.g. "The low spike recovery is 
confirmed due to sample matrix.". 

10.6 DAILY MATRIX SPIKE DUPLICATE (MSD) - Every 20 samples, analyze a 
matrix spiked sample. Percent recovery is to be calculated for 
the MSD in order to calculate the relative percent difference 
(RPD). The RPD is calculated as follows: 

R = MSR-SR * 100% where: R = % recovery 
MA MSR = matrix spike result 

SR = sample result 
MA = matrix spike amount 

Relative percent difference should be + 20%. If % RSD is out of 
acceptance range rerun the sample, if still out of control 
redigest the sample. 

10.7 If concentration of the analyte is within ± 20% of the regulatory 
limit, analyze that element by Method of Standard Addition 
procedure. 

11. PROCEDURE 

NOTE: For daily standardization and autosampler set up, 
refer to the Instrument Manuals. 

11.1 STARTUP: 

11.1.1 Make sure that the standby (SB) and fatigue (FAT) 
lights on front panel are lit and the HV power switch 
(back of instrument) is ON. If the lights are not on, 
then perform a cold start (see TJA OPERATOR'S MANUAL 
manual). 

11.1.2 Make sure the argon and nitrogen tanks are not empty. 
Turn their main valves ON. Cue set as follows: 

Nitrogen 15 psi 
Argon 70 psi 
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11.1.3 

11.1.4 

11.1.5 

11.1.6 

11.1.7 

11.1.8 

Turn ON the plasma work coil coolant water. 

Make sure the BLUE R.F. OFF lamp on the generator 
control panel is lit. If not, check water and argon 
for adequate supply pressure and make sure that the 
plasma chamber door is properly closed. 

Correctly position the sample tubing in the peristaltic 
pump. Use the white clamp for this tubing. Set pump 
at an optimized rate of delivery 1.6 ^ 1.8 mL/min. 
Turn the flow switch in the direction so as to aspirate 
the rinse solution (deionized water) into the 
nebulizer. 

Turn ON the TORCH, AUXILIARY and SAMPLE gas toggle 
switches. In the ON position, the bottom of each ball 
should be at the following setting or within the 
figures in parentheses as a guideline: 

TORCH 16 
AUXILIARY 0.4 
SAMPLE (Aqueous) 0.7 

Wait 3 minutes. 

(16-18) 
(0.4-0.6) 

Make sure the instrument is operating under the 
following conditions: 

Approx. 2 0 mTorr 
10 or < 10 mTorr 
Manual 
On 
Automatic 
0 

11.1.9 

11.1.10 

Vacuum Meter 
Red Needle 
Black Needle 
Power Control 
Power & Forward Power 
Load Control Turning 
Power Knob 
(all the way, counterclockwise) 
Blue R.F. light Illuminated 
Automatic Power Control Locked 
Automatic Forward Power 
Control Set at 585 

NOTE: NOW, PLASMA IS READY TO BE IGNITED. 

Turn OFF the SAMPLE gas toggle switch. 

Press the red R.F. ON button. 
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11.1.11 To ignite, slowly turn the POWER knob clockwise until 
the FORWARD R.F. POWER meter reads 0.5 kW. 

NOTE: NEVER LOOK DIRECTLY AT THE 
THROUGH THE VIEW PORT. 

11.1.12 Press the IGNITOR button on the front panel of the 
generator. When a faint filamentary plasma is swirling 
in the outer tube of the torch, gradually increase the 
FORWARD R.F. POWER until the plasma ignites. This 
should occur before the power level reaches 1.5 kW. 

STOP if the plasma ignites with a pop, if the FORWARD 
R.F. POWER reaches 1.5 kW., the yellow OL (Overload) 
reset light is lit, or the FORWARD R.F. POWER meter 
reading drops to zero. IN THE EVENT ANY OF THESE 
OCCUR: 

a. Return POWER knob to zero. 

b. If the OL Reset light is lit, turn the POWER knob 
counterclockwise and press the OL button. Then 
turn up FORWARD POWER to 0.5 kW, and try to re-
ignite. 

11.1.13 Once the plasma is lit, turn the AUTOMATIC POWER 
CONTROL switch to the AUTOMATIC position (upward). 

11.1.14 Turn the POWER knob clockwise to yield a power greater 
than the Automatic set point. 

11.1.15 Make sure the AUTOMATIC POWER CONTROL is set at 5.08 
and the POWER METER READING is 1.1 kW. 

11.1.16 Introduce the Deionized water into the plasma by 
turning the SAMPLE gas toggle switch back ON, slowly. 

11.1.17 Allow the instrument to warm up for 45 to 60 minutes 
before optimizing the plasma conditions, (profiling) 
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11.2 PROFILING 

11.2.1. Manual or automatic profile must be done after the 
spectrometer warms up. 

NOTE: AUTOMATIC PROFILE SHOULD BE USED FIRST. IF 
THERE IS A POSITION SHIFT OR A PEAK POSITION 
WHICH IS NOT BETWEEN -0.2 AND +0.2, THEN A 
MIOnTAL PROFILE SHOULD BE PERFORMED. 

11.2.2 For Automatic Profile: on the computer, start from 
<Main Menu>. If you are not in <Main Menu>, press 
simultaneously <Ctrl> and <F9>. 

11.2.3. Press <0> for operation, then <P> for profile. This 
will bring up the automatic profile menu. 

11.2.4 Press <F3> for automatic profile. You will see the 
following as shown below: 

Profile line: Hg 5460.74 

Flush Time: 0 seconds 

Preintegration Time: 0 seconds 

Integration Time: 0.2 seconds 

11.2.5 Open the access door (See TJA OPERATOR'S MANUAL Figure 
7-4) and move the shutter control to the LEFT position 
(marked "Hg"). 

11.2.6 While holding the shutter open, press <F1> to run. The 
upper left corner of the screen will display the word 
<scanning>. 

11.2.7 When the <scanning> is done, close the shutter. The 
shutter must stay open during the scanning. 

11.2.8 If the shift is zero and peak position is between -0.2 
and +0.2, press <F9> to end, as per Section IV in TJA 
OPERATOR'S MANUAL. If not, press <F1> - Calc SS the 
<ENTER> to get new vernian position. Set the vernian 
to that number and repeat the Profile and <F9> twice to 
save. 
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11.2.9 For manual profile: press <F1> to run. Full directions 
will be displayed on the screen for carrying out the 
profiling function. Open the "Hg" shutter and keep it 
open while adjusting the micrometer. Carefully turn 
the micrometer screw in the direction as specified in 
the instructions which appear on the screen. The 
micrometers used on the air and vacuum systems are 
shown schematically in TJA OPERATOR'S MANUAL Figure 7-
4. 

11.2.10 After completing the screen instructions, press <F9> to 
end. 

11.2.11 Press <P> and repeat Steps for "automatic profile." 

11.3 DAILY SHUTOFF 

11.3.1 Push RF OFF button. 

11.3.2 Turn POWER knob all the way counterclockwise. 

11.3.3 Turn POWER CONTROL switch from AUTOMATIC to MANUAL. 

11.3.4 Turn peristaltic pump OFF. Take tubing out of pump and 
also out of solvent. 

11.3.5 Turn AUXILIARY and SAMPLE gas toggle switches OFF. 

11.3.6 Wait for 3 minutes to let the torch cool and then turn 
TORCH switch OFF. 

11.3.7 Turn the main valves for the nitrogen and argon OFF. 

11.3.8 Turn coolant water OFF. 

11.4 SHUTOFF FOR POWER OUTAGE 

11.4.1 Perform normal shut-off procedure. 

11.4.2 Turn high voltage switch located on the back of 
instrument to the OFF position. 

11.4.3 Turn CONTROL and BREAKER switches OFF. 
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11.5 OPTIMIZATION 

This is a trial and error method to determine the best physical 
parameters of torch height, torch horizontal position, sample gas 
flow rates, argon gas flow, and R.F. Generator power. 
Optimization is focused on the entrance slit with minimum noise. 
The resultant signal will thus give you the best possible 
analytical data. 

11.5.1 HORIZONTAL OPTIMIZATION 

NOTE: For optimization, intensity is used so therO is^h 
need to standardize. 

First, perform a regular profile. Use any element 
except Hg. The recommended element is Cd at a 
concentration of approximately 1 ppm. (It gives a 
sharp peak.) 

Aspirate metal standard into the plasma. 

Enter <Profile> and select the optimization element and 
wavelength as the Profile Element. Select <MANUAL 
PROFILE> to connect the element channel to the 
spectrometer front panel meter. Using the HORIZONTAL 
adjustment micrometer (the bottom knob at the side 
door, shown in TJA OPERATOR'S MANUAL Figure 8-4, move 
the image across the entrance slit to produce the 
maximum reading on the Profile Meter. 

11.5.2 

Press <Esc> to exit from profile. 

FLOW RATE OPTIMIZATION -

NOTE: The flow rate is not requited to be 
It is related to the observation 
method, readjustment is hecssS^ry or>l 
height of the torch has been changed. 

readjusted often 

Iftet- :thl^:'' " 

Create a simple method in the method development 
selecting the Cd element, if you do not already 
have a optimization method. Change the 
concentration to intensity during the method 
setup. 

Profile the instrument and standardize with the 
new method. 
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c. Using the sample flow controller adjust the flow 
with the flow meter ball at 0.5 LPM and aspirate 
the 1 ppm Cd solution. Run like a normal sample. 
Record the signal and %RSD (should be around 1%). 
In the same way analyze a blank and record the 
background reading and %RSD. 

d. Determine the signal to background ratio (SBR) by 
dividing the result of Cd by the blank. 

e. Increase the flow to 0.55 LPM and run both the Cd 
and blank again recording the results. Calculate 
the SBR again. 

f. Keep on increasing the flow and analyzing the Cd 
and blank until the SBR begins to drop. The 
purpose is to determine the maximum SBR. 

g. This same procedure can be used for the other 
parameters listed above in the general information 
on optimization. 

11.5.3 OPTIMIZATION OF YITRIUM TONGUE - Set the forward power 
to 1.1 KW. Aspirate 1000 ppm of yttrium and observe 
the plasma. Adjust the gas flow to the nebulizer using 
the knob below the flowmeter marked "Sample" until the 
tip of the red yttrium oxide emission is between 1 and 
2 mm above the top of the torch, and the blue 
ionic/atomic emission is above the torch. The 
following figure illustrates this. 

12. CALCULATION 

12.1 The results are automatically calculated and the final report is 
printed by the computer. 

If for any reason a different sample weight and dilution factor 
have to be used and not entered into the sample information 
table, then ppm can be calculated as follows: 

mg/L of each metal = Concentration x Final Volume 
Sample Weight 
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TABLE 1 

LIST OF ELEMENTS ANALYZED BY THIS METHOD 
ALONG WITH WAVELENGTHS AND ESTIMATED 

INSTRUMENTAL PERFORMANCE LIMITS 

Element 

Ag 
A1 
As 
Ba 
Be 
Ca 
Ca 
Cd 
cr 
cu 
Fe 
Hg 
K 
Mg 
Mn 
Mo 
Na 
Ni 
Pb 
Sb 
Se 
Sn 
Ti 
T1 
V 
zn 

Wavelength 
fnm) 

328.07 
308.22 
193.70 
493.41 
313.04 
393.37 
317.93 
226.50 
267.72 
324 .75 
259.94 
184.96 
766.49 
279.08 
257.61 
202.03 
589.00 
231.60 
220.35 
206.83 
196.03 
189.99 
337.28 
377.57 
292.40 
213.86 

Lev Limit 
lEPml 
(2) 
0.003 
0. 025 
0.050 
0. 001 
0.001 
0.001 
0.010 
0.004 
0. 005 
0. 002 
0.005 
0.020 
0.40 
0.015 
0. 001 
0. 005 
0.010 
0.010 
0. 025 
0.050 
0.050 
0.015 
0.001 
0.100 
0.002 
0. 004 

High Limit 
lEPml 
(1) 
300 
1000 
1000 
200 
150 
50 

1000 
250 
500 
300 
500 
1000 
1500 
1000 
200 
750 
500 
750 
1000 
1000 
1000 
1000 
500 
1500 
500 
200 

Analytical 
Low 
50 X Dil. 
lEEmi 
(2,3) 
0.15 
1.25 
2.50 
0.05 
0. 05 
0.05 
0.50 
0.20 
0.25 
0.10 
0.25 
1.00 
20.0 
0.75 
0.05 
0.25 
0.50 
0.50 
1.25 
2.50 
2.50 
0.75 
0.05 
5.0 
0.10 
0.20 

Range 
High 
50 X Dil. 
Ippml 
(1) (3) 
15,000 
50,000 
50,000 
10,000 
7,500 
2,500 
50,000 
12,500 
25,000 
15,000 
25,000 
50,000 
75,000 
50,000 
10,000 
37,500 
25,000 
37,500 
50,000 
50,000 
50,000 
50,000 
25,000 
75,000 
25,000 
10,000 

MDL 

^High limit is the upper linear limit of the instrument. 
Low limit is the lowest report value of the microwave digested samples. 
^In the sample digestate. 



TABLE II 

ANALYTE CONCENTRATION EQUIVALENTS ARISING PROM 
INTERFERENCE AT THE lOO-mg/L LEVEL 

Wavelength 
Analyte (nm) A1 Ca 

Interferent 

Cr Cu Pe Mg Mn Ni T1 

Aluminum 
Antimony 
Arsenic 

308.215 
206.833 
193.696 

Barium 455.403 
Beryllium 313.042 

Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 

226.502 
317.933 
267.716 
228.616 
324.754 

259.940 
220.353 
279.079 
257.610 

Molybdenum 202.030 
Nickel 231.604 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

196.026 
588.995 
190.864 
292.402 
213.856 

0.47 — 
1.3 

0.17 — 
— 0.02 

0.005 — 

0. 05 

0.23 

0.30 

0.21 
2.9 
0.44 

0. 08 0.25 

— 

1 
1 

1 
1 

1 
1 

0.08 — 

— 

1 
1 

1 
1 

1 
1 

0.03 — 

0.03 
0.01 0.01 
0.003 — 
0.005 — 
0.003 — 

0.04 
0.04 

0.02 

0.03 

0.03 

0.15 
0.05 

0.12 

0.11 — 
0.01 — 

0.13 — 0.25 
0.002 0.002 — 

0.07 

0.03 

0.09 

0.05 — 
— 0.14 

0.005 

0.08 

0.02 
0.29 

1.4 
0.45 
1.1 

0.04 0.0£ 

0.03 
0.04 

0.02 

W 

Dashes indicate that no interferences was observed even when interferents 
were introduced at the following levels: 

A1 - 1000 mg/L Mg - 1000 mg/L 
Ca - 1000 mg/L Mn - 200 mg/L 
Cr - 200 mg/L T1 - 200 mg/L 
Cu - 200 mg/L V - 200 mg/L 
Fe - 1000 mg/L 

The figures recorded as analyte concentrations are not the actual observed 
concentrations; to obtain those figures, to obtain those figures, add the 
listed concentration to the interferent figure. 
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HOW TO PRINT 
"SPECTR06RAPHIC LAB REPORT" 

FOR METAL CONTENT FROM ICAP SPECTROPHOTOMETER 

After the microwave acid digestion (refer to Method #9501, SOP 
for MICROWAVE ACID DIGESTION OF WASTE MATERIALS FOR TOTAL METAL 
ANALYSIS) prepare a 50 x dilution and proceed as follows: 

1. "Start-up" the spectrometer per normal procedure. (Refer to 
SOP #9711, ANALYSIS OF METALS IN ACID DIGESTED WASTE 
MATERIALS INDUCTIVELY COUPLED ARGON PLASMA-ATOMIC EMISSION 
SPECTROMETER). 

2. Aspirate and excite the sample. Soon after the excitation 
the results in ppm will be displayed on the monitor screen. 

NOTE: THE 50 X DILUTION "FACTOR" IS ALREADY IN THE 
COMPUTER PROGRAM. THE PPM VALUES WILL BE 
MULTIPLIED BY THE COMPUTER AND THE RESULTS ON THE 
REPORTS WILL BE THE CALCULATED FINAL RESULTS. 
(ONLY IF THE SAMPLES DO NOT HAVE TO BE DILUTED). 

3. On the monitor, when a letter H (for high) or S (for 
saturated) does not appear along with the ppm, the 
Spectrographic Lab Reports could be used as such. If H or S 
appears along with ahy element, record the sample number and 
the element(s) in the log book. THESE SAMPLES MUST BE 
FURTHER DILUTED TO OBTAIN ACTUAL ppm RESULTS. Continue 
running the samples until all the samples are run within the 
calibrated range for each element. 

4. When the letter H or S appears along with the ppm value for 
elements, OTHER THAN in the instances mentioned in paragraph 
3, immediately, write down the sample number in the log book 
and the "Maximum Limit Value" for that element displayed at 
the bottom of the screen. 

NOTE: THESE SAMPLES DO NOT HAVE TO BE DILUTED 

5. After all the samples have been run, print the 
"Spectrographic Lab Reports" for each sample. The reports 
for samples where H or S had appeared will have blank 
spaces. 



e 

6. If the blank space is for element(s) OTHER THAN mentioned in 
paragraph 3, fill in the blank with "Maximum Limit Value" 
from paragraph 4 with a sign ">" (greater than); for 
example, >1000. 

7. When the blank space is due to the elements mentioned in 
paragraph 3, that sample has to be further diluted. 

8. The dilution could be prepared by using the first 50 X 
dilution which was prepared after Microwave Acid Digestion, 
for example: 

An 8 X 50 dilution is (8 X 50) = 400 X dilution 

9. The original computer program is for 50 X dilution, to 
change the macro program to 400, press simultaneously 
CONTROL and F3 and 400. Than follow paragraph 2. 

10. If H or S does not appear on the screen with the /xg/mL, 
print the report and use the jug/mL values to fill in the 
blanks in the reports from paragraph 5. Otherwise, prepare 
another 8 X dilution (8 X 400 = 3200 X dilution) and repeat 
as in paragraph 9. 

11. Continue analyzing the sample as in paragraph 7, 8, 9 and 10 
until neither letters "H" nor "S" appear. 

12. A data report (not the Spectrographic Lab Report) could also 
be printed for each sample, with H or S /xg/mL. 



APPENDIX B 
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ANALYST TRAINING FORM 

Trainee Trainer 

Date: 

Analysis: ICAP Method: SK#9711 

1. The following sections of the method were explained by 
the trainer and understood by the trainee: 

Trainer Trainee 
Scope & Application 
Safety & Waste Handling 
Summary of Method 
Sample Handling & Pres. , 
Interferences 
Apparatus 
Reagents 
Preventive Maint. 
Trouble Shooting / 
Corrective Action 

Quality Control 
Procedure 
Calculations 
References 
Attachments 

2. Trainee observed analysis performed by Trainer: 

3. Trainee repeats analysis. Comparative results: 

Sample ID Trainer Results Trainee Results 

OTHER 

Analyst certified to perform method: ( by/on) 

Additional training recommended: (by/on) 

(Attach additional comparative results) 
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INORGANIC ANALYSIS PROTOCOL 
METALS BY GRAPHITE FURNACE 

ATOMIC ABSORPTION SPECTROMETRY 
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TITLE: STANDT^D OPERATING PROCEDURE FOR THE ANT^YSIS OF METALS BY 
ZEEMAN GFAA. 
(KEY WORDS: METALS, FLAME AA, DIGESTED) 
(BASED ON: USEPA 7000) 

1. SCOPE AND APPLICATION 

1.1 This method is designed to determine metals in aqueous acid 
solutions using a Zeeman Graphite Furnace Atomic Absorption. 

1.2 The metals covered in this method include: 

Arsenic - As Thallium - T1 
Cadmium - Cd Beryllium - Be 
Chromium - Cr Antimony - Sb 
Lead - Pb Titanium - Ti 
Silver - Ag 

1.3 Other metals may be added if associated Quality Control 
requirements are established. 

2. SAFETY AND WASTE HANDLING 

2.1 EYE CONTACT - Handle concentrated acids in a fume hood with 
goggles. 

EYE CONTACT - Goggles must be worn when working with the 
concentrated acids and the digested samples. Regular safiety 
glasses with side shields do not provide adequate protection from 
an accidental sample splash. 

2.2 HAND CONTACT - Handle concentrated acids in a fume hood with 
gloves. 

HAND CONTACT - Use of disposable vinyl or latex gloves provide 
adequate protection from contact with the samples. All skin 
contact must be washed off immediately. 

2.3 RESPIRATORY - Exposure to the vapors from the sample should be 
kept to a minimum by working in a well-ventilated area. 

RESPIRATORY - Check the exhaust system to assure that it is 
working during the operation of the AA. 

2.4 The energized source lamps and hot graphite furnace emits harmful^^ 
ultraviolet and visible radiation. Care must be taken to avoid 
eye contact with such radiation. 

2.5 Analyst must be aware of MSDS for all the chemicals used in the 
lab. 
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2.6 WASTE DISPOSAL - The remainder of the sample in the original 
container must be returned to sample storage for future testing 
or later disposal. 

WASTE DISPOSAL - The AA waste collection container must be made 
of plastic. If the waste solution has a pH of less than 5, 
neutralize it with 20% sodium carbonate solution. 

WASTE DISPOSAL - Standards and aqueous samples are to be disposed 
of in the same manner as the AA waste. 

WASTE DISPOSAL - Contaminated wipes must be placed in a metal 
container that has been lined with a plastic trash bag. A metal 
top must be kept on the container at all time except to add to or 
remove the contents. 

2.7 TOXICS - Beryllium, cadmium, mercury, nickel, and lead are toxic 
and should be handled with care. 

3. SUtPlARY OF METHOD 

3.1 The metals content of digested samples is determined by atomic 
absorption using Zeeman Graphite Furnace after digestion with 
Nitric Acid. 

3.2 The analytical method used follows the SW-846 guidelines for.the 
analysis of solid wastes. 

3.3 A representative aliquot of a sample is placed in the graphite 
tube in the furnace, evaporated to dryness, charred, and 
atomized. As a greater percentage of available analyte atoms is 
vaporized and dissociated for absorption in the tube rather than 
the flame, the use of smaller sample volumes or detection of 
lower concentrations of elements is possible. The principle is 
essentially the same as with direct aspiration atomic absorption, 
except that a furnace, rather than a flame, is used to atomize 
the sample. Radiation from a given excited element is passed 
through the vapor containing ground-state atoms of that element. 
The intensity of the transmitted radiation decreases in 
proportion to the amount of the ground-state element in the 
vapor. The metal atoms to be measured are placed in the beam of 
radiation by increasing the temperature of the furnace, thereby 
causing the injected specimen to be volatilized. A monochromator 
isolates the characteristic radiation from the hollow cathode 
lamp or electrodeless discharge lamp, and a photosensitive device 
measures the attenuated transmitted radiation. 
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4. SAMPLE HANDLING AND PRESERVATION 

4.1 Samples are aqueous acid digestions. 

The sample is collected and stored in a disposable plastic 
container. 

All aqueous samples are preserved with nitric acid to a pH of 2 
or less. 

4.2 A 10 mL specimen is required for each analysis. 

4.3 The holding time for samples collected for metals analysis is 180 
days. 

5. INTERFERENCES 

Matrix interferences are encountered frequently in GEAA. 
Excessive anions, high dissolved solids and high organics are 
common interferents. To correct for these interferents, several 
techniques are utilized. 

5.1 MATRIX MODIFIERS - Matrix modifiers are used for volatile 
elements to overcome matrix interference. See Attachment II for 
matrix modifiers used. 

5.2 ANALYTE SPIKE - Sample is spiked with a known concentration of 
anaiyte to determine if matrix effects are masking spike 
recovery. 

5.3 BACKGROUND CORRECTION - Varian GFAA utilizes Zeeman background 
correction technique to overcome matrix interference. 

6. APPARATUS 

6.1 Varian Atomic Absorption Spectrophotometer (See Attachment III) 

6.2 Hollow Cathode Lamps (See Attachment III) 

6.3 Exhaust hood. 

6.4 Class A Volumetric flasks. 

6.5 Eppendorf pipets. 

6.6 Polyethylene wash bottles. 

6.7 Glass volumetric pipettes. 

6.8 Autosampler cups 
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6.9 Pyrocoated graphite tubes and platforms, 

7. REAGENTS/STANDARDS 

7.1 Reagents 

7.1.1 

7.1.2 

7.1.3 

7.1.4 

7.1.5 

7.1.6 

7.1.7 

7.1.8 

7.1.9 

7.2 Standards 

7.2.1 

7.2.2 

7.2.3 

Nitric Acid - Insta Analyzed (Trace Metal Grade) 

Phosporic Acid - Reagent Grade 

Ammonium Dihydorgen Phosphate - Reagent Grade 

Ni(N03)2 1000 ppm Solution 

Deionized water - Type II or equivalent. 

Palladium 1000 ppm 

Citric Acid 

Ammonivim Nitrate 

Argon Commerical Grade 

Stock Standard Solutions - 1000 ppm certified single 
element standard solutions from two different sources 
used for calibration standard and calibration check 
standard expiration date one year. 

Intermediate Stock Standards (primary standards) For 
all elements intermediate standards are prepared at 
10 ppm. These standards are good for one week. 

WORKING STANDARD SOLUTIONS - Working Standard 
Solutions may be mixed or individual standards. They 
are prepared daily. All the standards are prepared 
in 5% HN03. See Attachment II. 

8. PREVENTIVE MAINTENANCE 

8.1 Quartz windows and graphite contacts should be cleaned every day 
using methanol. 

8.2 Syringe pump should be primed to get rid of all air bubbles. 

8.3 Sample capillary should be aligned to make sure it deposits 
sample in the graphite tube. 
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8.4 Fill the rinse bottle with water and 2-3 drops of concentrated 
HNO3. 

8.5 Check and empty AA waste bottle periodically. 

8.6 Turn on the lamps and warm it for 30 minutes for Hollow Cathode 
lamp and 30 minutes for Super lamp. 

8.7 Peak the HC lamp energy using two screws on the lamp. Peak the 
Super lamp energy using the power supply knob and 2 screws on the 
lamp. 

8.8 Daily check the graphite tube and the platform. 

8.9 Clean the outside of the capillary tip using 20% methanol 
everyday and rinse the inside of the capillary tip with aqua 
regia periodically. 

9. TROUBLESHOOTING/CORRECTIVE ACTION 

9.1 Low absorbance or no absorbance readings may be due to: 

(a) bad graphite tube and or platform 
(b) improper lamp alignment or bad lamp 
(c) improper alignment of sample capillary tube 

10. QUALITY CONTROL 

10.1 REAGENTS - All materials used as standards or reagents used to 
prepare standards or samples must be logged in and evaluated for 
suitability. 

10.2 STANDARDS - Standard preparations must be logged in and labeled 
as to contents and expiration date. 

10.3 CALIBRATION - Calibration curve must be prepared daily with a 
minimum of a reagent blank and three standards (see Attachment I 
for std. concentrations for each element), verified by use of a 
reagent blank and calibration check standard near mid-range. 
Checks must be within 10% of the true value. Run continuing 
calibration check standard every 10 samples. If calibration 
check standard is out of limit, the analysis is stopped, 
instrument is restandardized and set of samples before the bad QC 
are rerun. Beryllium initial calibration check should be within 
+ 10% and continuing check should be within + 20% of the true 
value. Quadratic fit method is applied for the calibration curve^jj^ 
using Varian software. 
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10.4 Spike should be run with each matrix type to verify precision of 
the method. Spike duplicate should be run every twenty samples 
or per batch. Spike recovery should be within Safety-Kleen 
specified limits which is + 3 SO of the mean % recovery value 
based on historical data. % RPD should be + 20%. If spike 
recovery or % RPD are out of specified range rerun the sample. 
If still out of range redigest the sample and rerun. If spike 
recovery is below 50% run by method of standard addition. For 
oil samples if spike recovery is out of specified range rerun 
sample if recovery is still out of range run by standard 
addition. 

10.5 Employ a minimum of one method blank per sample batch to 
determine any contamination from glasswares. Method blank values 
should be < PQL. If method blank shows analyte values above PQL, 
than all the samples in that batch showing analyte concentration 
above the reg limit should be redigested. 

10.6 The method of standard additions shall be used if spike 
recoveries are below 50% and the concentration does not exceed 
the regulatory level or the concentration of the contaminant 
measured in the extract is within 20% of the regulatory level. 

10.7 Dilute samples if they are more concentrated than the highest 
standard or if they fall on the plateau of a calibration curve. 

10.8 Record the PMT volts and absorbance for daily run in the logbook. 

11. PROCEDURE 

START UP: Turn on the water recirculator, spectrAA-400 and 
Zeeman Unit. Turn on the Argon gas. Turn on the lamp by 
recalling the prograni for which analysis is required. Let it 
warm up for at least 15-30 minutes. Enter sample IDs for run 
sequence. Load the autosampler and start analysis. 

SHUT DOWN: Turn off the Argon gas, Zeeman Unit, SpectrAA-400 
Unit and water recirculator. Turn off the super lamp power 
supply if used for As/Se analysis. 

11.1 INSTRUMENT CONDITIONS - Instrument parameters for each element 
can be found in Attachment 1. 

11.2 For detailed information on instrument operation refer to the 
instrument manual. 
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12. CALCULATION 

Results are calculaited automatically based on standard curve. 
Final concentration is determined using this formula: 

Sample Cone, (ppb) x Final Volume (mL) 
Cone, (ppm) = X — 

Sample Wt. (g) 1000 

13. REFERENCES 

1. Varian 300/400 Zeeman Operation Manual and Analytical Methods 
Manual. 

2. Zeeman GFAA methods for environmental samples, Varian 
Instruments, June 1989, Number AA-90. 



o Attachment II 

SW-846 
Element Method Wavelength GFAA Modifier 

Reference (nm) Method # Used 

As 7060 193.7 18,20 (low std) 
17 (std add) 

Ni (NO3) 2 1000 ppm 

Gd 7131 228.8 13,28 (std add) NH4 Hz PO4 - 1% 
Cr 7191 520.8 24,25 (std add) N/A 
Pb 7421 283.3 9,12 (std add) H3 PO4 - 1% 
Se 7740 196. 0 19,15 (std add) 

16 (std add high) 
Ni (NO3) 2 1000 ppm 

Ag 7761 328.1 3,2 (std add) 
4 (low std) 30 

N/A 

Be 7091 234.9 N/A 
T1 7841 276.8 26,27 (std add) 500 ppm pd + 2% 

Citric Acid 
Sb 7041 217.6 5,6 (std add) N/A 
Ti N/A 364.3 7 Hydroxylamine Hydro 

Chloride 2% 

Working Cal Cal Chk Platform 
Std Cone. Std Cone. Std Add Used 
(PPb) (ppb) Std Cone. Yes/No 

100 50 100 Y 
10 5 10 Y 
100 50 100 N 
100 50 100 Y 
100 50 100, 500 Y 
50 25 50 Y 
10 5 N/A Y (forked 
50 25 50 Y 
100 50 100 Y 
500 250 N/A N 



Attachment III -

Atomic Absorption 
Varian Spectra 400 spectrophotometer with Zeeman graphite tube 
atomizer. 

Varian Autosampler PSD 95/96 

Photron super lamp power supply 
Hollow cathode lamps: bold phase 

Arsenic 
Cadmium 
Chromium 
Lead 
Silver 
Beryllium 
Thallium 
Antimony 
Titanium 

Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Vari 
Varian 

an 
an 
an 
an 
an 
an 
an 
an 

Part No. 
Part No, 
Part No. 
Part No. 
Part No. 
Part No. 
Part No. 
Part No. 
Part No. 

56-101003-00 
56-101008-00 
56-101012-00 
56-101029-00 
56-101052-00 
56-101224-00 
56-101058-00 
56-101221-00 
56-101062-00 

Super Lamps 

Arsenic 
Selenium 

Varian Part No. 
Varian Part No. 

56-101298-00 
56-101307-00 
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BERYLLIUM 

TYPICAL PERFORMANCE 
Optimum concentration ranges: 
0.05 - 5.0 mg/L at 234.9 nm. 

A standard containing 1.5 mg/L beryllium should typically 
give an absorbance of about 0.200 at 234.9 nm. 

INTERFERENCES 
High concentrations of aluminum will depress the beryllium 
sensitivity and is overcome by the addition of 1% 
hydrofluoric acid. 

Higher concentration of silicon and magnesium will also 
depress the beryllium absorbance values. These interferences 
are overcome by the addition of oxime (8-hydroxyquinoline) 
solution 

GENERAL INSTRUMENT PARAMETERS 
Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wavelength: 234.9 nm 
Slit: 0.7 nm 
Light source: Beryllium hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Nitrous Oxide Pressure Flow 
Type of flame: Reducing (red feather) 

Instrument: Varian 
Wavelength: 234.9 nm 
Slit: 1.0 nm 
Light source: Beryllium hollow cathode lamp. 
Lamp current: 5 ma 
Fuel: Acetylene Pressure Flow 
Oxidant: Nitrous Oxide Pressure Flow 
Type of flame: Reducing (red feather) 



CADMIUM 

TYPICAL PERFORMANCE 
optimum concentration range: 
0.05-2 mg/L at 228.8 nm. 
1 - 100 mg/L at 326.1 nm. 

A standard containing 1.5 mg/L cadmium should typically give 
an aiosorbance of about 0.200 at 228.8 nm. 

INTERFERENCES 
High concentrations of silicate will interfere in cadmium 
determination. 

An ionization interference may occur if the samples have a 
significantly higher alkali metal content than the standard. 
By addition of potassium chloride to both samples and 
standards, ionization interference can be overcome. 

GENERIOJ INSTRUMENT PARAMETERS 
Instrument: Perkin-Elmer Model 5000 or 5100 PC 
Wavelength: 228.8 or 326.1 nm 
Slit: 0.7 nm 
Light Source: Cadmium hollow cathode lamp 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian 
Wavelength: 228.8 or 326.1 nm 
Slit: 0.5 nm 
Light Source: Cadmium hollow cathode lamp 
Lamp current: 4 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



TYPICAL PERFORMANCE 
Optimum concentration range: 
0.5-5 mg/L (0.5^ 10 mg/L if N2O - C2H2 flame is used) at 
3 5 7.9 nm. 
1 - 100 mg/L at 428.9 nm. 

A standard containing 4 mg/L chromium should typically give 
an absorbance of about 0.200 at 357.9 nm. 

INTERFERENCES 
Iron and nickel will suppress the absorption of chromium. 
By using a lean blue flame, the interference can be 
lessened, but the sensitivity will also be reduced. The 
addition of 2% ammonium chloride to both sample and standard 
controls the interference caused by iron. 

Cr"*"^ and Cr"*"^ exhibit different sensitivities. If CR"*"^ is 
present in the sample, it is to be oxidized to CR"^®. 

Presence of excess phosphate in the sample will depress the 
chromium response and can be overcome by the addition of 
calcium. 

By using nitrous oxide-acetylene flame, many chemical and/or 
matrix interferences can be reduced. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 357.9 or 428.9 nm. 
Slit: 0.7 nm 
Light source: Chromium hollow cathode lamp. 
Lamp current: , 
Fuel: Acetylene Pressure _ Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian 
Wave length: 357.9 or 428.9 nm 
Slit: 0.5 nm. 
Light source: Chromium hollow cathode lamp. 
Lamp current: 7 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



COPPER 

TYPICAL PERFORMANCE 
Optimum concentration range: 
0.2 - 5.0 mg/L at 324.7 nm 

A standard containing 4 mg/L copper should typically give an 
absorbance of about 0.200 at 324.7 nm. 

INTERFERENCES 
With multi-element lamps containing nickel or iron, a 0.2 nm 
slit will be used with the copper 324.7 nm line. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 324.7 nm 
Slit: 0.7 nm 
Light source: Copper hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian 
Wave length: 324.7 nm 
Slit: 0.5 nm. 
Light source: Copper hollow cathode lamp. 
Lamp current: 4 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



IRON 

TYPICAL PERFORMANCE 
Optimum concentration range: 
0.3 - 5.0 mg/L at 248.3 nm. 

A standard containing 5 mg/L iron should typically give an 
absorbance of about 0.200. 

INTERFERENCES 
When iron is determined in the presence of cobalt, copper, 
or nickel, a reduction in sensitivity is observed. An 
excess of mineral acids will also reduce iron sensitivity, 
do to viscosity effects. These interferences can be 
controlled by using a very lean (blue) flame. 

Silicon depresses the iron signal and can be overcome by the 
addition of 0.2% calcium chloride. 

Some of the organic acids (particularly citric acid) may 
cause the reduction in the iron signal and can be eliminated 
by the addition of 0.5% phosphoric acid or sodium chloride. 

By using nitrous oxide - acetylene flame, many of these 
interferences can be reduced or eliminated, but the 
sensitivity will be reduced. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 248.3 nm (primary) 
248.8, 271.9, 302.1, 252.7, or 372.0 nm (alternative) 
Slit: 0.2 nm 
Light source: Iron hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 
Background correction: May be required. 

Instrument: Varian. 
Wave length: 248.3 nm (primary) 
248.8, 271.9, 302.1, 252.7, or 372.0 nm (alternative) 
Slit: 0.2 nm. 
Light source: Iron hollow cathode lamp. 
Lamp current: 5 ma. 
Fuel: Acetylene Pressure . Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 
Background correction: May be required. 



MERCURY 

TYPICAL PERFORMANCE 
Optimum concentration range: 
100 - 300 mg/L at 253.7 nm. 

A standard containing 200 mg/L mercury should typically give 
an absorbance of about 0.200 at 253.7 nm. 

INTERFERENCES 
Large concentrations of cobalt will produce higher 
absorbance readings for mercury at the wave length line 
253.7 nm. 

Reducing agents like ascorbic acid, stannous chloride, etc., 
may reduce the mercury present to Hg"*" or Hg^. These give 
higher sensitivities than Hg"'"^ and their presence can give 
erroneously high results. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 253.7 nm 
Slit: 0.7 nm 
Light source: Mercury Electrodeless Discharge Lamp (EDL)(The 
sensitivity of mercury is 25% less for hollow cathode 
lamps.) 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian 
Wave length: 253.7 nm 
Slit: 0.5 nm 
Light source: Mercury Electrodeless Discharge Lamp (EDL)(The 
sensitivity of mercury is 25% less for hollow cathode 
lamps.) 
Lamp current: 4 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



NICKEL 

TYPICAL PERFORMANCE 
Optimum concentration range: 
0.3 - 5.0 mg/L at 232.0 nm. 

A standard containing 7 mg/L nickel should typically give an 
absorbance of about 0.200. 

INTERFERENCES 
The presence of iron, cobalt or chromium may increase the 
nickel signal. This interference can be eliminated by either 
matrix matching or use of nitrous oxide/acetylene flame. 
However, this flame will reduce the nickel sensitivity. 

A non-resonance line of Ni at 232.14 nm causes non-linear 
calibration curves at moderate to high nickel 
concentrations, requiring sample dilution or use of the 
252.4 nm line. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 232.0 nm (primary); 352.4,341.5 (alternates). 
Slit: 0.2 nm. 
Light source: Nickel hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow • 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian. 
Wave length: 232.0 nm (primary); 352.4,341.5 (alternates). 
Slit: 0.2 nm. 
Light source: Nickel hollow cathode lamp. 
Lamp current: 4 ma. 
Fuel: Acetylene Pressure 
Flow 
Oxidant: Air Pressure 
Flow 
Type of flame: Oxidizing (lean, blue). 



LEAD 

TYPICAL PERFORMANCE 
Optimum concentration range: 
1-20 mg/L at 283.3 nm. 

20 mg/L Pb should give an absorbance of about 0.200 at 283.3 
nm. 

INTERFERENCES 
Large excess of other elements may interfere with lead 
signal. (e.g., 10,000 mg/L Fe enhances the lead signal.) 

With multi-element lamps containing copper, the Cu 216.5 nm 
resonance line may interfere with lead determinations at the 
lead 217.0 nm line. The lead 283.3 nm line must be used 
when a multiple-element lamp containing copper is used. 

If the sample solution were to have been made with sulfuric 
acid, lead may precipitate out of solution. Nitric or 
hydrochloric acid is added to keep lead in solution. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin-Elmer Model 5000 or 5100 PC. 
Wave length: 283.3 nm (alternate 217.0 nm) 
Slit: 0.7 nm 
Light source: lead hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian. 
Wave length: 283.3 nm (alternate 217.0 nm) 
Slit: 0.5 nm (1.0 nm for 217.0) 
Light source: lead hollow cathode lamp. 
Lamp current: 5 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



TITANIUM 

TYPICAL PERFORMJ^CE 
Optimum concentration range: 20-100 mg/L 

A standard containing 80 mg/L titanium should typically give 
an absorbance of about 0.200 at 354.3 nm. 

INTERFERENCES 
The titanium absorption signal is increased by the presence 
of most metals (Al, Co, K, Mn, Na, Cu, Ca, Cr, Fe, Li, Mg, 
Mo, Cd, Sb, In, Ba, Ni, Sn, Sr, Pb, and V) P, F, and NH4+ at 
the concentrations above 500 mg/L. 

Ionization of titanium should be controlled by the addition 
of an alkali salt (0.1% or more potassium as chloride) to 
samples and standards. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 364.3 nm 
Slit: 0.7 nm 
Light source: Titanium hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure _ Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian. 
Wave length: 364.3 nm 
Slit: 0.5 nm 
Light source: Titanium hollow cathode lamp. 
Lamp current: 20 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



ZINC 

TYPICAL PERFORMANCE 
Optimum concentration range: 0.05 - 1.00 mg/L at 213.9 nm. 

A standard containing 1.0 mg/L Zn should typically give an 
absorbance of about 0.200 at 213.9 nm. 

INTERFERENCES 
High levels of Si, Cu, or P04 may interfere. The addition of 
Strontium (1,500 mg/L) removes the copper and phosphate 
interference. 

GENERAL INSTRUMENT PARAMETERS 

Instrument: Perkin Elmer Model 5000 or 5100 PC. 
Wave length: 213.9 nm 
Slit: 0.7 nm 
Light source: zinc hollow cathode lamp. 
Lamp current: 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 

Instrument: Varian. 
Wave length: 213.9 nm 
Slit: 1.0 nm 
Light source: zinc hollow cathode lamp. 
Lamp current: 5 ma. 
Fuel: Acetylene Pressure Flow 
Oxidant: Air Pressure Flow 
Type of flame: Oxidizing (lean, blue). 



ATTACHMENT 2 

PERKIN-ELMER ATOMIC ABSORPTION SYSTEMS 

Atomic Absorption Spectrophotometer -

Perkin-Elmer 5000 or 5100 PC. 

Hollow cathode Lamps: 

Beryllium P.E. Part No. 

Cadmium P.E. Part No. N066-i299 

Chromium P.E. 
P.E. 

Part 
Part 

No. 
No. 

N066-1297 for PE5100 or 
303-6021 for PE5000 

Copper P.E. Part No. N066-1299 

Iron P.E. 
P.E. 

Part 
Part 

No. 
No. 

N066-1298 for PE5100 or 
303-6037 for PE5000. 

Nickle P.E. Part No. N066-1299 

Lead P.E. Part No. N066-1299 

Titanium P.E. Part No. 

Zinc P.E. Part No. N066-1299 

:rodeless Discharge Lamp (EDL) 

Mercury P.E. Part No. N066-1299 

EDL power supply. 



ATTACHMENT 2 

VARIAN ATOMIC ABSORPTION SYSTEMS 

Atomic Absorption Spectrophotometer -

Hollow Cathode Lamps: 

Beryllium Varian Part No. 

Cadmium Varian Part No. 

Chromium Varian Part No. 

Copper Varian Part No. 

Iron Varian Part No. 

Nickle Varian Part No. 

Lead Varian Part No. 

Titanium Varian Part No. 

Zinc Varian Part No. 

Electrodeless Discharge Lcunp (EDL), 

Mercury Varian Part No. 

EDL power supply. 
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ANALYST TRAINING FORM 

Trainee: 

Trainer: Date: 

Analysis: Method: 

1. The following sections of the method were explained by 
the trainer and understood by the trainee: 

Trainer Trainee 
Scope & Application 
Safety & Waste Handling ~ 
Summary of Method 
Sample Handling & Pres. 
Interferences " ^ 
Apparatus 
Reagents 
Preventive Maint. & . 
Trouble Shooting / 
Corrective Action 
Quality Control 
Procedure . 
Calculations 
References . 
Attachments 

2. Trainee observed analysis performed by Trainer: 

3. Trainee repeats analysis. Comparative results: 

Sample ID TRAINER RESULTS TRAINEE RESULTS 

OTHER 

Analyst certified to perform method: ( by/on) 

Additional training recommended: (by/on) 

(Attach additional comparative results) 



PROGRAM 12 Pb STDADD 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
STANDARD ADDITIONS 
PEAK AREA 
4 
5 
0.5 
NORMAL 
283.3 
SAMPLER AUTOMIXING 
0. 05 
1.0 
2 
ON 
1.40 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 150 20.0 3 . 0 NORMAL NO 
2 450 10. 0 3.0 NORMAL NO 
3 600 15.0 3.0 NORMAL NO 
4 600 20. 0 3 . 0 NORMAL NO 
5 600 2.0 0.0 NORMAL NO 
6 2300 0.9 0.0 NORMAL YES 
7 2300 2.7 0.0 NORMAL YES 
8 2300 2 . 0 3 . 0 NORMAL NO 
9 40 11.6 3 . 0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (juL) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK — — 20 5 
ADDITION 1 1 10 9 5 
ADDITION 2 2 10 8 5 
ADDITION 3 5 10 5 5 
SAMPLE — 10 20 5 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 5 

PRE INJECT NO 



PROGRAM 12 Pb STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/iL) 20 
QC STANDARD CONCENTRATION 50.0 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (fjiL) 5 
QC SPIKE CONCENTRATION 1.0 PPB 
MATRIX SPIKE CONCENTRATION 1.0 PPB 
INSTRUMENT DETECTION LIMIT 0.1 PPB 
REQUIRED DETECTION LIMIT 7.4 PPB 

PROGRAM 12 
NO.1 BLANK 
ABSORBANCE 
PEAK AREA 

Pb STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 1.40 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 

ADDITION 2 

ADDITION 3 

ADDITION 4 

ADDITION 5 

10.0 PPB 

20.0 PPB 

50.0 PPB 



PROGRAM 30 Be 

INSTRUMENT MODE 
CALIBRATION MODE 

ABSORBANCE 
CONCENTRATION 

0 

MEASUREMENT MODE PEAK AREA 
LAMP POSITION 5 
LAMP CURRENT (mA) 6 
SLIT WIDTH (nm) 1.0 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 234.9 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 0.70 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 350 20.0 3 . 0 NORMAL NO 
2 1100 10. 0 3.0 NORMAL NO 
3 1100 10. 0 3.0 NORMAL NO 
4 1100 1.0 0.0 NORMAL NO 
5 2650 0.9 0.0 NORMAL YES 
6 2650 4.0 0.0 NORMAL YES 
7 2750 2.0 3.0 NORMAL NO 
8 40 13.6 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK 
ADDITION 1 
ADDITION 2 
ADDITION 3 
SAMPLE 

2 
5 
10 
10 

10 
8 
5 
0 

RECALIBRATION RATE 0 
RESLOPE RATE 8 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 10 

PRE INJECT NO 



PROGRAM 30 Be (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 20 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/iL) 10 
QC STANDARD CONCENTRATION 5.00 PPB 
QC STANDARD LIMITS (%) 80 TO 120 
QC SPIKE RATE 0 
QC SPIKE VOLUME (/iL) 5 
QC SPIKE CONCENTRATION 1.00 PPB 
MATRIX SPIKE CONCENTRATION 1.00 PPB 
INSTRUMENT DETECTION LIMIT 0.10 PPB 
REQUIRED DETECTION LIMIT 0.26 PPB 

PROGRAM 30 
BLANK 
ABSORBANCE 
PEAK AREA 

Be 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.70 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 

STANDARD 2 

STANDARD 3 

STANDARD 4 

STANDARD 5 

2.00 PPB 

5.00 PPB 

10.00 PPB 

RESLOPE STANDARD NO. 



PROGRAM 28 Cd STDADD 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE STANDARD ADDITIONS 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 7 
LAMP CURRENT (itlA) 4 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 228.8 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 0.70 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 350 20.0 3 . 0 NORMAL NO 
2 800 15. 0 3 . 0 NORMAL NO 
3 800 10. 0 3.0 NORMAL NO 
4 800 2.0 0.2 NORMAL NO 
5 2000 0.9 0.2 NORMAL YES 
6 2000 2.0 0.2 NORMAL YES 
7 2200 2.0 3.0 NORMAL NO 
8 40 10.8 3 . 0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK . — — 20 6 
ADDITION 1 1 10 9 6 
ADDITION 2 2 10 8 6 
ADDITION 3 5 10 5 6 
SAMPLE — 10 10 6 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 28 Gd STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (fih) 20 
QC STANDARD CONCENTRATION 5.00 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (jUL) 5 
QC SPIKE CONCENTRATION 1.00 PPB 
MATRIX SPIKE CONCENTRATION 1.00 PPB 
INSTRUMENT DETECTION LIMIT 1.00 PPB 
REQUIRED DETECTION LIMIT 1.30 PPB 

PROGRAM 28 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

Cd STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 0.70 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 • o
 

o
 

PPB 

ADDITION 2 2.00 PPB 

ADDITION 3 5.00 PPB 

ADDITION 4 

ADDITION 5 



PROGRAM 6 Sb LOWSTD (FOR PE SAMPLES) 

INSTRUMENT : MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 6 
LAMP CURRENT (mA) 10 
SLIT WIDTH (nm) 0.2 
SLIT HEIGHT NORMAL 
WAVELENGTH (niti) 217.6 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 1.40 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 200 25.0 3.0 NORMAL NO 
2 350 20.0 3.0 NORMAL NO 
3 800 15.0 3.0 NORMAL NO 
4 800 10.0 0.0 NORMAL NO 
5 800 1.0 0.0 NORMAL NO 
6 2400 0.9 0.0 NORMAL YES 
7 2400 2.0 0.0 NORMAL YES 
8 2400 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK 20 10 
STANDARD 1 5 15 10 
STANDARD 2 10 10 10 
STANDARD 3 20 0 10 
SAMPLE 20 0 10 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 6 Sb LOWSTD (FOR PE SAMPLES) (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 20 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (liL) 20 
QC STANDARD CONCENTRATION 10.00 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 4 
QC SPIKE VOLUME (nL) 5 
QC SPIKE CONCENTRATION 20.00 PPB 
MATRIX SPIKE CONCENTRATION 25.00 PPB 
INSTRUMENT DETECTION LIMIT 0.10 PPB 
REQUIRED DETECTION LIMIT 1.00 PPB 

PROGRAM 6 
BLANK 
ABSORBANCE 
PEAK AREA 

Sb LOWSTD 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.40 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 5.00 PPB 

STANDARD 2 10.00 PPB 

STANDARD 3 20.00 PPB 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 5 Sb 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 6 
LAMP CURRENT (mA) 10 
SLIT WIDTH (nm) 0.2 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 217.6 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 1.40 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 200 25.0 3.0 NORMAL NO 
2 350 20.0 3 . 0 NORMAL NO 
3 800 15. 0 3 . 0 NORMAL NO 
4 800 10. 0 0.0 NORMAL NO 
5 800 1.0 0.0 NORMAL NO 
6 2400 0.9 0.0 NORMAL YES 
7 2400 2.0 0.0 NORMAL YES 
8 2400 2.0 3 . 0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK 20 10 
STANDARD 1 4 16 10 
STANDARD 2 10 10 10 
STANDARD 3 20 0 10 
SAMPLE 20 0 10 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES PRE INJECT NO 
TEMPERATURE 135 
INJECT RATE 7 



PROGRAM 5 Sb (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (^L) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.00 PPB 
90 TO 110 
0 
5 

100.00 PPB 
25.00 PPB 
0,1 PPB 
1.0 PPB 

PROGRAM 5 
BLANK 
ABSORBANCE 
PEAK AREA 

Sb 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.40 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 20.0 PPB 

STANDARD 2 

o
 
o
 

in 

PPB 

STANDARD 3 100. 0 PPB 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 3 Ag 

INSTRUMENT MODE 
CALIBRATION MODE 

ABSORBANCE 
CONCENTRATION 

MEASUREMENT MODE PEAK AREA 
LAMP POSITION 3 
LAMP CURRENT (itlA) 4 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 328.1 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 1.30 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 140 5.0 3.0 NORMAL NO 
2 220 50.0 3 . 0 NORMAL NO 
3 650 10.0 3 . 0 NORMAL NO 
4 650 20.0 3 . 0 NORMAL NO 
5 650 1.0 0.3 NORMAL NO 
6 2400 1.5 0.3 NORMAL YES 
7 2400 2.0 0.3 NORMAL YES 
8 2400 2.0 3.0 NORMAL NO 
9 40 12.3 3 . 0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (^L) 

SOLUTION BLANK MODIFIER 

BLANK 20 
STANDARD 1 4 16 
STANDARD 2 10 10 
STANDARD 3 20 0 
SAMPLE 20 0 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 3 Ag (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (jUL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/llL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
25.00 PPB 
90 TO 110 
4 
5 
50.00 PPB 
12.50 PPB 
0.10 PPB 
1.30 PPB 

PROGRAM 3 
BLANK 
ABSORBANCE 
PEAK AREA 

Ag 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.30 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 10.00 

STANDARD 2 25.00 

STANDARD 3 50.00 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 4 Ag LOWSTD 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 
LAMP POSITION 
LAMP CURRENT (mA) 
SLIT WIDTH (nm) 
SLIT HEIGHT 
WAVELENGTH (nm) 
SAMPLE INTRODUCTION 
TIME CONSTANT 
MEASUREMENT TIME (sec) 
REPLICATES 
BACKGROUND CORRECTION 
MAXIMUM ABSORBANCE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 
3 
4 
0.5 
NORMAL 
328.1 
SAMPLER AUTOMIXING 
0. 05 
1.0 
2 
ON 
1.30 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 140 5.0 3.0 NORMAL NO 
2 220 50.0 3.0 NORMAL NO 
3 650 10.0 3.0 NORMAL NO 
4 650 20.0 3.0 NORMAL NO 
5 650 1.0 0.3 NORMAL NO 
6 2400 1.5 0.3 NORMAL YES 
7 2400 2.0 0.3 NORMAL YES 
8 2400 2.0 3.0 NORMAL NO 
9 40 12.3 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (jiiL) 

SOLUTION BLANK MODIFIER 

BLANK 20 
STANDARD 1 5 15 
STANDARD 2 10 10 
STANDARD 3 20 0 
SAMPLE 20 0 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES PRE INJECT NO 
TEMPERATURE 135 
INJECT RATE 7 



PROGRAM 4 Ag LOWSTD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 20 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/xL) 20 
QC STANDARD CONCENTRATION 10.00 
QC STANDARD LIMITS (%) 90 TO 
QC SPIKE RATE 0 
QC SPIKE VOLUME (/iL) 5 
QC SPIKE CONCENTRATION 1.00 
MATRIX SPIKE CONCENTRATION 0.00 
INSTRUMENT DETECTION LIMIT 0.10 
REQUIRED DETECTION LIMIT 0.10 

PPB 
110 

PPB 
PPB 
PPB 
PPB 

PROGRAM 4 
BLANK 
ABSORBANCE 
PEAK AREA 

Ag LOWSTD 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.30 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 5.00 

STANDARD 2 10.00 

STANDARD 3 20.00 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 13 Cd 

INSTRUMENT : MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 7 
LAMP CURRENT (itiA) 4 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT 

(nm) 
NORMAL 

WAVELENGTH (nm) 228.8 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 0.70 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 350 20.0 3.0 NORMAL NO 
2 800 15.0 3.0 NORMAL NO 
3 800 10. 0 3.0 NORMAL NO 
4 800 2.0 0.2 NORMAL NO 
5 2000 0.9 0.2 NORMAL YES 
6 2000 2. 0 0.2 NORMAL YES 
7 2200 2.0 3.0 NORMAL NO 
8 40 10.8 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK 20 6 
STANDARD 1 5 15 6 
STANDARD 2 10 10 6 
STANDARD 3 20 0 6 
SAMPLE 20 0 6 

REGALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 13 Cd (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 20 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/iL) 20 
QC STANDARD CONCENTRATION 5.00 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (/iL) 5 
QC SPIKE CONCENTRATION 10.00 
MATRIX SPIKE CONCENTRATION 2.50 
INSTRUMENT DETECTION LIMIT 0.10 
REQUIRED DETECTION LIMIT 1.30 

PROGRAM 13 
BLANK 
ABSORBANCE 
PEAK AREA 

Cd 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.70 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 2.50 

STANDARD 2 5.00 

STANDARD 3 10.00 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 7 Ti 

INSTRUMENT MODE 
CALIBRATION MODE 

ABSORBANCE 
CONCENTRATION 

MEASUREMENT MODE PEAK AREA 
LAMP POSITION 6 
LAMP CURRENT (liiA) 20 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT REDUCED 
WAVELENGTH (nm) 364.3 
SAMPLE INTRODUCTION SAMPLER PREMIXED 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 1.90 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/iiiin) COMMAND 

1 95 10.0 3.0 NORMAL NO 
2 120 5.0 3.0 NORMAL NO 
3 1500 20.0 3.0 NORMAL NO 
4 1500 3.0 3.0 NORMAL NO 
5 1500 1.0 0.0 NORMAL NO 
6 2900 0.9 0.0 NORMAL YES 
7 2900 2.0 0.0 NORMAL YES 
8 2900 3.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK . — 5 2 
STANDARD 1 5 0 2 
STANDARD 2 5 0 2 
STANDARD 3 5 0 2 
SAMPLE 5 0 2 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT NO PRE INJECT YES 
LAST DRY STEP 2 



PROGRAM 7 Ti (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (^L) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
5 

100.0 
80 TO 120 
0 
5 
1.0 
1.0 
0.1 
1.0 

PROGRAM 7 
BLANK 
ABSORBANCE 
PEAK AREA 

Ti 
REPLICATE 1 
CONCENTRATION SAMPLER PREMIX 
MAX.ABS. 1.90 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 50.0 

STANDARD 2 100.0 

STANDARD 3 200.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 9 Pb 

INSTRUMENT : MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 4 
LAMP CURRENT (mA) 5 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 283.3 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 1.40 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 150 20.0 3 . 0 NORMAL NO 
2 450 10. 0 3.0 NORMAL NO 
3 600 15.0 3.0 NORMAL NO 
4 600 20.0 3.0 NORMAL NO 
5 600 2.0 0.0 NORMAL NO 
6 2300 0.9 0.0 NORMAL YES 
7 2300 2.7 0.0 NORMAL YES 
8 2300 2.0 3.0 NORMAL NO 
9 40 11.6 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK 20 6 
STANDARD 1 2 18 6 
STANDARD 2 10 10 6 
STANDARD 3 20 0 6 
SAMPLE 20 0 6 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 5 

PRE INJECT NO 



PROGRAM 9 Pb (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (^iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (fiL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.0 
90 TO 110 
0 
5 

100.0 
25.0 
0.1 
7.4 

PROGRAM 9 
BLANK 
ABSORBANCE 
PEAK AREA 

Pb 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.40 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 10,0 

STANDARD 2 50.0 

STANDARD 3 100.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 15 Se STDADD 

INSTRUMENT : MODE ABSORBANCE 
CALIBRATION MODE STANDARD ADDITIONS 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 1 
LAMP CURRENT (mA) 6 
SLIT WIDTH (nm) 1.0 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 196.0 
SAMPLE INTRODUCTION SAMPLER . AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 1.20 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/itiin) COMMAND 

1 220 15.0 3 . 0 NORMAL NO 
2 220 10. 0 3.0 NORMAL NO 
3 550 10. 0 3.0 NORMAL NO 
4 1200 15.0 3.0 NORMAL NO 
5 1200 10.0 0.0 NORMAL NO 
6 2500 0.7 0.0 NORMAL YES 
7 2500 2.7 0.0 NORMAL YES 
8 2500 2.0 3 . 0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK — 20 12 
ADDITION 1 2 10 8 12 
ADDITION 2 5 10 5 12 
ADDITION 3 10 10 0 12 
SAMPLE — 10 10 12 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 10 

PRE INJECT NO 



PROGRAM 15 Se STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/iL) 20 
QC STANDARD CONCENTRATION 50.0 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (/iL) 5 
QC SPIKE CONCENTRATION 1.0 PPB 
MATRIX SPIKE CONCENTRATION 1.0 PPB 
INSTRUMENT DETECTION LIMIT 0.1 PPB 
REQUIRED DETECTION LIMIT 7.2 PPB 

PROGRAM 15 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

Se STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 1.20 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 

ADDITION 2 

ADDITION 3 

ADDITION 4 

ADDITION 5 

20.0 PPB 

50.0 PPB 

100.0 PPB 



PROGRAM 16 Se STDADD HIGH 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE STANDARD ADDITIONS 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 1 
LAMP CURRENT (lllA) 6 
SLIT WIDTH (nm) 1.0 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 196.0 
SAMPLE INTRODUCTION SAMPLER . AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND ' CORRECTION ON 
MAXIMUM ABSORBANCE 1.20 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/inin) COMMAND 

1 220 15. 0 3.0 NORMAL NO 
2 220 3 0.0 3 . 0 NORMAL NO 
3 550 10.0 3.0 NORMAL NO 
4 1200 15.0 3.0 NORMAL NO 
5 1200 10. 0 0.0 NORMAL NO 
6 2500 0.7 0.0 NORMAL YES 
7 2500 2.7 0.0 NORMAL YES 
8 2500 2.0 3 . 0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK 20 12 
ADDITION 1 2 10 8 12 
ADDITION 2 5 10 5 12 
ADDITION 3 10 10 0 12 
SAMPLE — 10 10 12 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 10 

PRE INJECT NO 



PROGRAM 16 Se STDADD HIGH (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (^L) 20 
QC STANDARD CONCENTRATION 50.0 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (/iL) 5 
QC SPIKE CONCENTRATION 1.0 PPB 
MATRIX SPIKE CONCENTRATION 1.0 PPB 
INSTRUMENT DETECTION LIMIT 0.1 PPB 
REQUIRED DETECTION LIMIT 7.2 PPB 

PROGRAM 16 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

Se STDADD HIGH 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 1.20 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 

ADDITION 2 

ADDITION 3 

ADDITION 4 

ADDITION 5 

100.0 PPB 

250.0 PPB 

500.0 PPB 



PROGRAM 17 As STDADD 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE STANDARD ADDITIONS 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 1 
LAMP CURRENT (mA) 10 
SLIT WIDTH (nm) 0.2 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 193.7 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0. 05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND i CORRECTION ON 
MAXIMUM ABSORBANCE 0.95 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/itiin) COMMAND 

1 350 20.0 3.0 NORMAL NO 
2 600 15.0 3 . 0 NORMAL NO 
3 1300 10.0 3.0 NORMAL NO 
4 1300 10. 0 3.0 NORMAL NO 
5 1300 1.0 0.0 NORMAL NO 
6 2600 0.7 0.0 NORMAL YES 
7 2600 2.7 0.0 NORMAL YES 
8 2600 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (jUL) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK __ _ 20 5 
ADDITION 1 2 10 8 5 
ADDITION 2 5 10 5 5 
ADDITION 3 10 10 0 5 
SAMPLE — 10 10 5 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 17 As STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (ML) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/iL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

0 
50 
51 
50 
51 
5 
1.0 PPB 
90 TO 110 
0 
5 
1.0 PPB 
1.0 PPB 
0.1 PPB 
1.0 PPB 

PROGRAM 17 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

As STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 0.95 EC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 

ADDITION 2 

ADDITION 3 

ADDITION 4 

ADDITION 5 

20.0 PPB 

50.0 PPB 

100.0 PPB 



PROGRAM 18 As 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 

LAMP POSITION 1 
LAMP CURRENT (iriA) 15 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 193.7 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 0.95 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 300 30.0 3.0 NORMAL NO 
2 600 15.0 3.0 NORMAL NO 
3 1300 10.0 3.0 NORMAL NO 
4 1300 10. 0 3.0 NORMAL NO 
5 1300 2.0 0.0 NORMAL NO 
6 2600 0.7 0.0 NORMAL YES 
7 2600 2.7 0.0 NORMAL YES 
8 2600 2 . 0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES {^iL) 

SOLUTION BLANK MODIFIER 

BLANK 20 6 
STANDARD 1 4 16 6 
STANDARD 2 10 10 6 
STANDARD 3 20 0 6 
SAMPLE 20 0 6 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES PRE INJECT NO 
TEMPERATURE 150 
INJECT RATE 7 



PROGRAM 18 As (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/iL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.0 
90 TO 110 
0 
5 

100. 0 
25.0 
0.1 
15.5 

PROGRAM 18 
BLANK 
ABSORBANCE 
PEAK AREA 

As 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.95 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 20.0 

STANDARD 2 50.0 

STANDARD 3 100.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 19 Se 

INSTRUMENT : MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 1 
LAMP CURRENT (itlA) 6 
SLIT WIDTH (nm) 1.0 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 196.0 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 1.20 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 220 15. 0 3.0 NORMAL NO 
2 220 10.0 3.0 NORMAL NO 
3 550 10.0 3.0 NORMAL NO 
4 1200 15. 0 3.0 NORMAL NO 
5 1200 1.0 0.0 NORMAL NO 
6 2500 0.7 0.0 NORMAL YES 
7 2500 2.7 0.0 NORMAL YES 
8 2500 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (/iL) 

SOLUTION BLANK MODIFIER 

BLANK 20 10 
STANDARD 1 4 16 10 
STANDARD 2 10 10 10 
STANDARD 3 20 0 10 
SAMPLE 20 0 10 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 135 
INJECT RATE 10 

PRE INJECT NO 



PROGRAM 19 Se (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/xL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.0 
90 TO 110 
0 
5 

100.0 
25. 0 
1.0 
7.2 

PROGRAM 19 
BLANK 
ABSORBANCE 
PEAK AREA 

Se 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 1.20 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 20.0 

STANDARD 2 50.0 

STANDARD 3 100.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 20 AsLOWSTD 

INSTRUMENT MODE 
CALIBRATION MODE 
MEASUREMENT MODE 

ABSORBANCE 
CONCENTRATION 
PEAK AREA 

LAMP POSITION 1 
LAMP CURRENT (itiA) 15 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT 

(nm) 
NORMAL 

WAVELENGTH (nm) 193.7 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 0.95 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 300 30.0 3.0 NORMAL NO 
2 600 15. 0 3 . 0 NORMAL NO 
3 1300 10. 0 3.0 NORMAL NO 
4 1300 10. 0 3.0 NORMAL NO 
5 1300 2 . 0 0.0 NORMAL NO 
6 2600 0.7 0.0 NORMAL YES 
7 2600 2.7 0.0 NORMAL YES 
8 2600 2 . 0 3 . 0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK 20 6 
STANDARD 1 5 15 6 
STANDARD 2 10 10 6 
STANDARD 3 20 0 6 
SAMPLE 20 0 6 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 7 

PRE INJECT NO 



PROGRAM 20 AsLOWSTD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/xL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (liL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
10.0 
90 TO 110 
0 
5 

100.0 
25.0 
0.1 
0.5 

PROGRAM 20 
BLANK 
ABSORBANCE 
PEAK AREA 

As LOWSTD 
REPLICATE 1 MULTIPLE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.95 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 5.0 

STANDARD 2 10.0 

STANDARD 3 20.0 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 20 Cr 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 8 
LAMP CURRENT (liiA) 7 
SLIT WIDTH (nm) 0.2 
SLIT HEIGHT REDUCED 
WAVELENGTH (nm) 429.0 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 2 . 00 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 85 40.0 3.0 NORMAL NO 
2 120 10.0 3.0 NORMAL NO 
3 1000 5.0 3.0 NORMAL NO 
4 1000 1.0 3.0 NORMAL NO 
5 1000 2.0 0.0 NORMAL NO 
6 2600 0.8 0.0. NORMAL YES 
7 2600 2.0 0.0 NORMAL YES 
8 2600 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (JUL) 

SOLUTION BLANK MODIFIER 

BLANK 10 
STANDARD 1 2 8 
STANDARD 2 5 5 
STANDARD 3 10 0 
SAMPLE 10 0 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 85 
INJECT RATE 5 

PRE INJECT NO 



PROGRAM 20 Cr (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (/iL) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/xL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
10 
50.0 PPB 
90 TO 110 
0 
5 

100.0 PPB 
25.0 PPB 
0.1 PPB 
5.7 PPB 

PROGRAM 24 
BLANK 
ABSORBANCE 
PEAK AREA 

Cr 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 2.00 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 20.0 PPB 

STANDARD 2 50.0 PPB 

STANDARD 3 100.0 PPB 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 



PROGRAM 25 Cr STDADD 

INSTRUMENT : MODE ABSORBANCE 
CALIBRATION MODE STANDARD ADDITIONS 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 8 
LAMP CURRENT (mA) 7 
SLIT WIDTH (nm) 0.2 
SLIT HEIGHT REDUCED 
WAVELENGTH (nm) 429.0 
SAMPLE INTRODUCTION SAMPLER . AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 2 . 00 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/inin) COMMAND 

1 85 40.0 3.0 NORMAL NO 
2 120 10.0 3.0 NORMAL NO 
3 1100 5.0 3.0 NORMAL NO 
4 1100 1.0 3.0 NORMAL NO 
5 1100 2.0 0.0 NORMAL NO 
6 2700 0.8 0.0 NORMAL YES 
7 2700 2.0 0.0 NORMAL YES 
8 2900 2.0 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

STANDARD SAMPLE BLANK MODIFIER 

BLANK — — 20 
ADDITION 1 2 10 8 
ADDITION 2 5 10 5 
ADDITION 3 10 10 0 
SAMPLE — 10 10 

RECALIBRATION RATE 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 85 
INJECT RATE 5 

PRE INJECT NO 



PROGRAM 25 Cr STDADD (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 0 
QC INITIAL STANDARD POSITION 50 
QC INITIAL BLANK POSITION 51 
QC CONTINUING STANDARD POSITION 50 
QC CONTINUING BLANK POSITION 51 
QC STANDARD VOLUME (/iL) 5 
QC STANDARD CONCENTRATION 1.0 PPB 
QC STANDARD LIMITS (%) 90 TO 110 
QC SPIKE RATE 0 
QC SPIKE VOLUME (/iL) 5 
QC SPIKE CONCENTRATION 1.0 PPB 
MATRIX SPIKE CONCENTRATION 1.0 PPB 
INSTRUMENT DETECTION LIMIT 1.0 PPB 
REQUIRED DETECTION LIMIT 1.0 PPB 

PROGRAM 25 
NO.l BLANK 
ABSORBANCE 
PEAK AREA 

Cr STDADD 
REPLICATE 1 
STANDARD ADDN'S SAMPLER AUTOMIX 
MAX.ABS. 2.00 BC ON 

QC ZEEMAN 

STANDARDS 

ADDITION 1 10.0 PPB 

ADDITION 2 25.0 PPB 

ADDITION 3 50.0 PPB 

ADDITION 4 

ADDITION 5 



PROGRAM 26 T1 

INSTRUMENT MODE ABSORBANCE 
CALIBRATION MODE CONCENTRATION 
MEASUREMENT MODE PEAK AREA 
LAMP POSITION 6 
LAMP CURRENT (lllA) 12 
SLIT WIDTH (nm) 0.5 
SLIT HEIGHT NORMAL 
WAVELENGTH (nm) 276.8 
SAMPLE INTRODUCTION SAMPLER AUTOMIXING 
TIME CONSTANT 0.05 
MEASUREMENT TIME (sec) 1.0 
REPLICATES 2 
BACKGROUND CORRECTION ON 
MAXIMUM ABSORBANCE 0.55 

FURNACE PARAMETERS 

STEP TEMPERATURE TIME GAS FLOW GAS TYPE READ 
NO. (C) (sec) (L/min) COMMAND 

1 250 30.0 3 . 0 NORMAL NO 
2 1000 20.0 3.0 NORMAL NO 
3 1000 15.0 3 . 0 NORMAL NO 
4 1000 1.0 0.0 NORMAL NO 
5 2400 0.8 0.0 NORMAL YES 
6 2400 2.0 0.0 NORMAL YES 
7 2400 2.0 3.0 NORMAL NO 
8 40 12.3 3.0 NORMAL NO 

SAMPLER PARAMETERS 
VOLUMES (ML) 

SOLUTION BLANK MODIFIER 

BLANK .i— 20 8 
STANDARD 1 4 16 8 
STANDARD 2 10 10 8 
STANDARD 3 20 0 8 
SAMPLE 20 0 5 

RECALIBRATION RATE 0 
RESLOPE RATE 0 

MULTIPLE INJECT NO HOT INJECT YES 
TEMPERATURE 150 
INJECT RATE 10 

PRE INJECT NO 



o PROGRAM 26 T1 (continued) 

QA PROTOCOL PARAMETERS 

QC STANDARD RATE 
QC INITIAL STANDARD POSITION 
QC INITIAL BLANK POSITION 
QC CONTINUING STANDARD POSITION 
QC CONTINUING BLANK POSITION 
QC STANDARD VOLUME (nh) 
QC STANDARD CONCENTRATION 
QC STANDARD LIMITS (%) 
QC SPIKE RATE 
QC SPIKE VOLUME (/IXL) 
QC SPIKE CONCENTRATION 
MATRIX SPIKE CONCENTRATION 
INSTRUMENT DETECTION LIMIT 
REQUIRED DETECTION LIMIT 

20 
50 
51 
50 
51 
20 
50.0 PPB 
90 TO 110 
0 
5 

100.0 PPB 
25.0 PPB 
0.1 PPB 
2.8 PPB 

PROGRAM 26 
BLANK 
ABSORBANCE 
PEAK AREA 

T1 
REPLICATE 1 
CONCENTRATION SAMPLER AUTOMIX 
MAX.ABS. 0.55 BC ON 

QC ZEEMAN 

STANDARDS 

STANDARD 1 20.0 PPB 

STANDARD 2 50.0 PPB 

STANDARD 3 100.0 PPB 

STANDARD 4 

STANDARD 5 

RESLOPE STANDARD NO. 2 
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TITLE: STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OP TCLP VOLATILE 
ORGANIC COMPOUNDS 
(BASED ON: EPA METHOD 8240) 
(KEY WORDS: VOLATILE, ORGANICS, GC/MS, TCLP) 

SCOPE AND APPLICATION 

1.1 This method is used to determine volatile organic compounds in a 
variety of solid waste matrices. This method is applicable to nearly 
all types of samples, regardless of water content, including ground 
water, aqueous sludges, caustic liquors, acid liquors, waste 
solvents, oily wastes, mousses, tars, fibrous wastes, polymeric 
emulsions, filter cakes, spent catalysts, soils, and sediments. 

1.2 Method 8240 can be used to quantify most volatile organic compounds 
that have boiling points below 200°C and that are insoluble or 
slightly soluble in water. Volatile water-soluble compounds can be 
included in this analytical technique, however, for the more soluble 
compounds, quantitation limits are approximately ten times higher 
because of poor purging efficiency. The method is also limited to 
compounds that elute as sharp peaks from a capillary GC column. 
compounds include low-molecular^weight halogenated hydrocarbons, 
aromatics, ketones, nitriles, acetates, acrylates, ethers, and 
sulfides. See Table 1 for a list of compounds, retention times, and 
their characteristic ions that have been evaluated on a purge-and -
trap GC/MS system. 

1.3 The Practical Quantitation Limit (PQL) of Method 8240 for an 
individual compound is approximately 5 Mg/kg (ppb) (wet weight) for 
soil/sediment samples, 0.5 mg/kg (ppm) (wet weight) for wastes, and 5 
)ug/L (ppb) for ground water. PQLs will be proportionately higher for 
sample extracts and samples that require dilution or reduced sample 
size to avoid saturation of detector. 

1.4 Method 8240 is based upon a purge-and -trap, gas chormatographic/mass 
spectrometric (GC/MS) procedure. This method is restricted to use 
by, or under the supervision of, analysts experienced in the use of 
purge-and-trap systems and gas chromatograph/mass spectrometers, and 
skilled in the interpretation of mass spectra and their use as a 
quantitative tool. 

2. SAFETY AND WASTE HANDLING 

2.1 Eye Contact - Safety glasses with eye shields must be worn when 
working in the laboratory. 

2.2 Hand Contact - Use of disposable vinyl or latex gloves provide 
adequate protection from contact with the samples. All skin contact 
must be washed off immediately. 
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2.3 Respiratory - Exposure to the vapors from the sample should be kept 
to a minimum by working in a well-ventilated area. 

2.4 Analyst must be aware of MSDS for all chemicals used in the lab. 

2.5 Waste Disposal - The sample is stored, refrigerated, for six weeks. 
After six weeks the sample is placed in the waste solvent container 
for later disposal. Standards are placed in the waste solvent 
container for disposal. 

Contaminated wipes are placed in a metal container that has been 
lined with a plastic trash bag. A metal top must be kept on the 
container at all times except to add to or remove the contents. 

SUMMARY OF METHOD 

3.1 The volatile compounds are introduced into the gas chromatograph by 
the purge-and-trap method or by direct injection. The components are 
separated via the gas chromatograph and detected using a mass 
spectrometer, which is used to provide both qualitative and 
quantitative information. The chromatographic conditions, as well as 
typical masss spectrometer operation parameters, are given. 
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TABLE 1. RETENTION TIMES AND CHARACTERISTIC 1 IONS FOR 
• 

VOLATILE COMPOUNDS 

Retention Primary 
ComDound Time fmin) _ Ion Secondary lonfs^ 

Acetone 5.3 43 58 
Benzene 9.6 78 52, 77 
Bromochloromethane (I.S.) 8.6 128 49, 130, 51 
Bromodichloromethane 11.4 83 85, 129 
4-Broiiiofluorobenzene (surr) 16.8 95 174 , 176 
Bromoform 16.3 173 171 , 175, 252 
Bromomethane 3.7 94 96, 79 
2-Butanone 8.3 72 57, 43 
Carbon disulfide 11.0 76 78 
Carbon tetrachloride 9.3 117 119 , 121 
Chlorobenzene 14 .8 112 114 , 77 
Chlorobenzene-ds (I.S.) 14.8 117 82, 119 
Chlorodibromomethane 13 .9 129 208 , 206 
Chlorethane 3 . 8 64 66, 49 
2-Chloroethyl vinyl ether 11. 9 63 65, 106 
Chloroform 8.8 83 85, 47 
Chloromethane 3.0 50 52, 49 
Dichlorodifluoromethane** 5.2 85 87, 50, 101 
1,1-Dichloroethane 7.3 63 65, A 
1,2-Dichloroethane 9.6 62 64, 98 
1,2-Dichloroethane-d4 (surr.) 9.5 65 102 
1,1-Dichloroethene 9.0 96 61, 98 
trans-l,2-Dichloroethene 6.6 96 61, 98 
1,2-Dichloropropane 11.0 63 62, 41 
cis-1,3-Dichloropropene 12.1 75 77, 39 
trans-l,3-Dichloropropene 12.9 75 77, 39 
1.4-Difluorobenzene (I.S.) 10.2 114 63, 88 
Ethylbenzene 15.0 106 91 
2-Hexanone 13.6 43 58, 57, 100 
Methylene chloride 6.1 84 49, 51, 86 
4-Methyl-2-pentanone 12.3 43 58, 100 
Styrene 16. 0 104 78, 103 
1,1,2, 2-Tetrachloroethane 17.0 83 85, 131, 133 
Tetrachlorethene 13.5 164 129 , 131, 166 
Toluene 12.6 92 91, 65 
Toluene-da (surr.) 12.5 98 70, 100 
1,1,1-Trichloroethane 9.1 97 99, 117 
1,1,2-Trichloroethane 13.2 97 83, 85, 99 
Trichloroethene 10. 6 130 95, 97, 132 
Trichlorofluoromethane** 4.2 101 103 , 66 
1,2,3-Trichloropropane — 75 110 , 77, 61 
Vinyl acetate 7.4 43 86 
Vinyl chloride 3 .1 62 64, 61 
Xylene 15.3 106 91 

** Only if carbon trap used 
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3.2 If the above sample introduction techniques are not applicable, a 
portion of the sample is dispersed in methanol to dissolve the 
volatile organic constituents. A portion of the methanolic solution 
is combined with water. It is then analyzed by purge-and-trap GC/MS 
following the normal water method. 

3.3 The purae-and-trap process: An inert gas is bubbled through the 
solution at ambient temperature, and the volatile components are 
transferred from the aqueous phase to the vapor phase. The vapor is 
swept through a sorbent column where the volatile components are 
trapped. After purging is completed, the sorbent column is heated 
and backflushed with inert gas to desorb the components onto a gas 
chromatographic column. The gas chromatographic column is heated to 
elute the components, which are detected with a mass spectrometer. 

4. 

5. 

SAMPLE HANDLING AND PRESERVATION 

4.1 Samples are prepared by EPA Method 1311. Samples are stored at 4°C 
until assayed. 

INTERFERENCES 

5.1 Interferences purged or coextracted from the samples will vary 
considerably from source to source. The analytical system, however, 
is checked to ensure freedom from interferences, under the analysis 
conditions, by analyzing method blanks. 

5.2 Cross-contamination can occur whenever high-level and low-level 
samples are analyzed sequentially. Whenever an unusually 
concentrated sample is analyzed the sample immediately following 
should be re-analyzed if a positive result for an analyte in the 
prior sample is obtained. The purge-and-trap system may require 
extensive bake-out and cleaning after a high-level sample. 

5.3 All solvents are to be kept in the hood. 

5.4 The analytical system must be demonstrated to be free from 
contamination under the conditions of the analysis by running 
laboratory reagent blanks. 

6. APPARATUS 

6.1 Svrinae: 5-ml, gas tight. 

6.2 Balance; Analytical, capable of accurately weighing 0.0001 g, and a 
top-loading balance capable of weighing 0.1 g. 
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6.3 Glass scintillation vials: 20-inL, with screw caps and Teflon liners 
or glass culture tubes with a screw cap and Teflon liner. 

6.4 Volumetric flasks; 10-mL and 100-mL, class A with ground-glass 
stoppers. 

6.5 Vials: 2-mL, for GC autosampler. 

6.6 Spatula: Stainless steel. 

6.7 Disposable pipets: Pasteur. 

6.8 Purge-and-trap device: Tekmar LSC 2000 or equivalent consisting of 
three separate pieces of equipment: the sample purger, the trap, and 
the desorber. 

6.8.1 The purging chamber is designed to accept 5-mL samples with a 
water column at least 3 cm deep. The gaseous headspace between 
the water column and trap must have a total volume of less than 
15 mL. The purge gas must pass through the water column as 
finely divided bubbles with a diameter of less than 3-mm at the 
origin. 

6.8.2 The trap must be at least 25 cm long and have an inside 
diameter of at least 0.105 in. Before initial use, the trap 
should be conditioned overnight at 180"C by backflushing with 
an inert gas flow of at least 20 mL/min. Tekmar part number 
14-0124-003 or equivalent. 

6.8.3 The desorber should be capable of rapidly heating the trap to 
180"C for desorption. The polymer section of the trap should 
not be heated higher than 180°C, and the remaining sections 
should not exceed 220°C during bake-out mode. 

6.9 Gas chromatoaraph/mass spectrometer system; 

6.9.1 Gas chromatograph: HP-5980 Series II 

6.9.2 Column: DB-624 75m x 0.53mm ID 3/im Film thickness. J & W Cat. 
Number 125-1334. 

6.9.3 Mass spectrometer: HP-MSD 5970 ̂  Capable of producing a mass 
spectrum that meets all the criteria in Table 2 when 50 ng of 
4-bromofluorobenzene (BFB) are injected through the gas 
chromatograph inlet. 

6.9.4 Data system: A UNIX based 9000, series 400 computer operating 
Target software is interfaced to the mass spectrometers. The 
most recent version of the EPA/NIH Mass Spectral Library is 
available. 
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TABLE 2. BFB KEY ION ABUNDANCE CRITERIA 

Mass Ion Abundance Criteria 

50 15 to 40% of mass 95 
75 30 to 60% of mass 95 
95 base peak, 100% relative abundance 
96 5 to 9% of mass 95 
173 less than 2% of mass 174 
174 greater than 50% of mass 95 
175 5 to 9% of mass 174 
176 greater than 95% but less than 100% of mass 174 
177 5 to 9% of mass 176 
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7. REAGENTS/STANDARDS 

7.1 Stock solutions (TCLP mix) are prepared from pure compounds. The 
pure compounds are diluted in 10 mL of Methanol to yield a solution 
containing 10,000 ppm of each compound except Methyl Ethyl Ketone 
which has a concentration of 20,000 ppm. The amount of each standard 
to add to 10 mL Methanol is given below. 

Compound fCAS number) Amount to Add Concentration 

Benzene (71-43-2) 114 /XL 10,000 ppm 
Carbon Tetrachloride (56-23-5) 63 ML 10,000 ppm 
Chlorobenzene (108-90-7) 90 /XL 10,000 ppm 
Chloroform (67-66-3) 67 /XL 10,000 ppm 
1, 4-Dichlorobenzene (95-50-1) 0.0988 g 10,000 ppm 
1,2-Dichloroethane (107-06-2) 79. 6 /XL 10,000 ppm 
Methyl Ethyl Ketone (78-93-3) 250 ML 20,000 ppm 
Tetrachloroethylene (127-18-^4) 62 /xL 10,000 ppm 
Trichloroethylene (79-01-6) 68.5 /XL 10,000 ppm 

Mix the stock solution by inverting three times. 

7.1.1 Dichloroethylene 89 nL 10,000 ppm 
Vinyl Chloride 

7.1.2 Stock standards are stored at -20°C for a maximum of six 
months. 

7.2 Secondarv dilution standards: Using stock standard solutions, 
prepare in methanol secondary dilution standards containing the 
compounds of interest mixed together. Secondary dilution standards 
must be stored with minimal headspace and should be checked 
frequently for signs of degradation or evaporation, especially just 
prior to preparing calibration standards from them- This standard 
has a one month expiration date. 

7.3 Surrogate standards; The surrogates are toluene-dS, 4-
bromfluorobenzene, and 1,2-dichlorethane-d4. Other compounds may be 
used as surrogates, depending upon the analysis requirements. Each 
sample undergoing GC/MS analysis must be spiked with 10 /xL of the 
surrogate spiking solution prior to analysis. The stock surrogates 
are purchased from Restek part number 30004 or equivalent. These 
standards have a one month expiration date and have a 25 ppm conc. 

7.4 Internal standards: The internal standards are bromochloromethane, 
1,4-difiuorobenzene, and chlorobenzene-ds- Other compounds may be 
used as internal standards as long as they have retention times 
similar to the compounds being detected by GC/MS. It is recommended 
that the secondary dilution standard should be prepared at a 
concentration of 25 /xg/mL of each internal standard compound. Stod^P 
Internal Standard mixes are purchased from Restek part number 30011 
or equivalent. 



METHOD # 
REV 

SAFETY-KLEEN CORP. SUPERSEDES 

19203 
12/93 

MEW 
TECHNICAL CENTER Page 8 of 2 4 

7.5 4-Bromofluorobenzene fBFB) standard; A standard solution containing 
50 ng//iL of BFB in methanol should be prepared. 

7.6 Calibration standards; Calibration standards at 20, 50, 100, 150, 
and 200 ppb concentration levels should be prepared from the 
secondary dilution of stock standards (see Sections 7.1 and 7.2). 
Prepare these solutions in reagent water. Each standard should 
contain each analyte for detection by this method. These standards 
have a one month expiration date. 

7.7 Matrix spiking standards; The standard used for the daily 
calibration check is used for spiking the sample. 

7.8 Reagent water; Reagent water is defined as water in which an 
interferent is not observed at the method detection limit (MDL) of 
the parameters of interest. Reagent water is prepared with a 
Millipore Super-Q system. 

7.9 Methanol: Pesticide quality or equivalent. Store apart from other 
solvents. 

7.10 SPCC and CCC - Mid-level calibration standards. 

8. PREVENTIVE MAINTENANCE 

8.1 All maintenance must be recorded in maintenance logbook. 

9. TROUBLESHOOTING/CORRECTIVE ACTION 

9.1 When peak tailing occurs the liner should be changed and the first 6 
inches of the analytical column removed. 

10. QUALITY CONTROL 

10.1 Before processing any samples, the analyst must demonstrate, through 
the analysis of a reagent water blank, that interferences from the 
analytical system, glassware, and reagents are under control. Each 
time a set of samples is extracted or there is a change in reagents, 
a reagent water blank must be processed as a safeguard against 
chronic laboratory contamination. The blank samples must be carried 
through all stages of the sample preparation and measurement steps. 

10.2 Each day that analysis is performed, the daily calibration standard 
must be evaluated to determine if the chromatographic system is 
operating properly. If any changes are made to the system (e.g, 
column changed), recalibration of the system must take place. Refer 
to Table 3 for criteria. 
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10.3 Required instrument QC is found in the following section: 

10.3.1 The GC/MS system must be tuned to meet the BFB 
specifications in Table 2. 

10.3.2 There must be an initial calibration of the GC/MS system 
as specified in 11.1.5. The RSD must be < 25%. 

10.3.3 The GC/MS system must meet the SPCC criteria specified in 
11.1.8 and the CCC criteria in 11.1.9, each 12 hr. 

10.4 When one of the analytes fail any of the acceptance criteria listed 
in Table 3, the analyst must proceed according to below: 

10.4.1 Repeat the test only for those analytes that failed to 
meet criteria. Repeated failure will confirm a general 
problem with the measurement system. 

10.4.2 Locate and correct the source of the problem and repeat 
the test for all analytes. 

10.4.3 % RSD must be less than 30%. 

10.5 The laboratory must analyze a reagent blank, a matrix spike, and a 
matrix spike duplicate for each analytical batch (up to a maximum 
20 samples/batch) to assess accuracy. 

10.5.1 The samples are spiked with 2.5 fj.L of the 100 ppm TCLP 
mix, 2.5 /iL of the 100 ppm solution of 1,1-Dichloroethane 
and 1.0 ML of the 200 ppm Vinyl Chloride solution. The 
TCLP mix is made from a stock solution containing 10,000 
ppm of each of the following compounds: Benzene, Carbon 
Tetrachloride, Chlorobenzene, Chloroform, 1,4-
Dichlorobenzene, 1,2-Dichlorobenzene, Tetrachloroethylene 
and Trichloroethylene. All recoveries must be between 70 
- 120%. 
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TABLE 3. CALIBRATION AND QC ACCEPTANCE CRITERIA® 

Parameter 

Range 
for Q 

Limit 
for s 

Range 
for X 
fjtq/L) 

Range 
P/ Ps 
—Lil 

Benzene 12, .8-27. .2 6 .9 15 .2-26. 0 37-151 
Bromodichloromethane 13, .1-26. .9 6 .4 10 .1-28. 0 35-155 
Bromoform 14, .2-25. .8 5, .4 11, .4-31. 1 45-169 
Bromomethane 2, .8-37. .2 17, .9 D-41. 2 D-242 
Carbon tetrachloride 14. .6-25. .4 5, .2 17, .2-23. 5 70-140 
Chorbenzene 13, .2-26. .8 6, .3 16, .4-27. 4 37-160 
2-Chloroethylvinyl ether D-44. .8 25, .9 D-50. 4 D-305 
Chloroform 13 , .5-26. .5 6, .1 13, .7-24. 2 51-138 
Chloromethane D-40. .8 19, .8 D-45. 9 D-273 
Dibromochloromethane 13. .5-26. ,5 6, .1 13, .8-26. 6 53-149 
1,2-Dichlorbenzene 12. .6-27. .4 7, .1 11, .8-34. 7 18-190 
1,3-Dichlorobenzene 14 . .6-25. .4 5, .5 17, .0-28. 8 59-156 
1,4-Dichlorobenzene 12. .6-27. ,4 7. .1 11, .8-34. 7 18-190 
1,1-Dichloroethane 14. .5-25. ,5 5. .1 14, .2-28. 4 59-155 
1,2-Diehloroethane 13. .6-26. ,4 6. .0 14. .3-27. 4 49-155 
1,1-Dichloroethene 10, .1-29. .9 9. . 1 3. .7-42. 3 D-234 
trans-1,2-Dichloroethene 13. .9-26. , 1 5. . 7 13. .6-28. 4 54-156 
1,2-Dichloropropane 6. .8-33. 2 13. .8 3. .8-36. 2 D-210 
cis-1,3-Dichloropropene 4. ,8-35. ,2 15. .8 1. .0-39. 0 D-227 
trans-1,3-Dichloropropene 10. .0-30. ,0 10. .4 7. .6-32. 4 17-183 
Ethyl benzene 11. .8-28. ,2 7. .5 17. .4-26. 7 37-162 
Methylene chloride 12. ,1-27. .9 7. .4 D-41. 0 D-221 
1,1,2,2-Tetrachloroethane 12. ,1-27. ,9 7. .4 13. .5-27. 2 46-157 
Tetrachloroethene 14 . .7-25. ,3 5. .0 17. .0-26. 6 64-148 
Toluene 14, ,9-25. ,1 4. .8 16. .6-26. 7 47-150 
1,1,1-Trichloroethane 15. ,0-25. ,0 4. .6 13. .7-30. 1 52-162 
1,1,2-Trichloroethane 14. ,2-25. ,8 5. .5 14. .3-27. 1 52-150 
Trichloroethene 13. ,3-26. ,7 6. . 6 18. .5-27. 6 71-157 
Trichlorofluoromethane 9. ,6-30. ,4 10. .0 8. .9-31. 5 17-181 
Vinyl chloride 0. .8-39. ,2 20. .0 D-43. 5 D-251 

Q = Concentration measured in QC check sample, in uglL. 
s = Standard deviation of four recovery measurements, in Aig/L. 
X = Average recovery for four recovery measurements, in /xg/L. 
p,ps = Percent recovery measured. 
D = Detected; result must be greater than zero. 

® Criteria from 40 CFR Part 136 for Method 624 and were 
calculated assuming a QC check sample concentration of 20 ixg/h. 
These criteria are based directly upon the method performance 
data. 
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10.5.2 Spike one sample per bateh or matrix type with as 
follows: 

2.5 juL TCLP mix 
2.5 ML 1,1-Dichloroethene 
1.0 ^i'L Vinyl Chloride 

10.5.3 Compare the percent recovery (p) for each analyte with 
the corresponding QC acceptance criteria found in Table 
3. 

10.5.4 If any individual p falls outside the designated range 
for recovery , that analyte has failed the acceptance 
criteria. A check standard containing each analyte that 
failed the criteria must by analyzed. 

10.5.5 Compare the percent recovery (pg) for each analyte with 
the corresponding QC acceptance criteria found in Table 
3. Only analytes that failed the test in Section 10.5 
need to be compared with these criteria. If the recovery 
of any such anlayte falls outside the designated range, 
the laboratory performance for that analyte is judged to 
be out of control, and the problem must be immediately 
identified and corrected. The result for that anlayte 
the unspiked sample is suspect and may not be reported 
for regulatory compliance purposes. 

10.6 The surrogates are diluted from 2,500 ppm standard to a final 
concentration of 25 ppm. Fifty (50) microliters of the concentrated 
surrogate is diluted to 5 mL in methanol. Surrogate limits are given 
below: 

Limit (% Recovery) 

4-Bromofluorobenzene 86-115 
1,2-Dichlorobenzene-d4 76-114 
Toluene-da 88-110 

The %RPD for each individual CCC should be less than 30 percent. 
This criterion must be met in order for the individual calibration to 
be valid. The CCCs are: 

1.1-Dichloroethene 
Chloroform, 
1.2-Dichloropropane, 
Toluene, 
Ethylbenzene, and 
Vinyl chloride. 
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10.7 System Performance Check Compounds (SPCCs): A system performance 
check must be made every 12 hrs. of analysis time. If the SPCC 
criteria are met a comparison of response factors is made for all 
compounds. This is the same check that is applied during the initial 
calibration. If the minimum response factors are not met, the system 
must be evaluated, and corrective action must be taken before sample 
analysis begins. The minimum response factor for volatile SPCCs is 
0.300 (O.250 for Bromoform). Some possible problems are standard 
mixture degradation, injection port inlet contamination, 
contamination at the front end of the analytical column, and active 
sites in the column or chromatographic system. All compounds except 
Methyl Ethyl Ketone are SPCCs. 

10.8 Calibration Check Compounds (CCCs): After the system performance 
check is met, CCCs are used to check the validity of the initial 
calibration. Calculate the percent difference using: 

% Difference = (RF(I) - RF(c)) / RF(I) x 100 

where: 

RFI = average response factor from initial calibration. 

RFC = response factor from current verification check standard. 

If the percent difference for each CCC is less than 25%, the initial 
calibration is assumed to be valid. If the criterion is not met 
(>25% difference), for any one CCC, corrective action MUST be taken. 
Problems similar to those listed under SPCCs could affect this 
criterion. If no source of the problem can be determined after 
corrective action has been taken, a new five-point calibration MUST 
be generated. This criterion MUST be met before quantitative sample 
analysis begins-



METHOD #: 19203 
REV: 12/93 

SAFETY-KLEEN CORP. SUPERSEDES: NEW 
TECHNICAL CENTER . Page 13 of 2 4 

11. PROCEDURE 

11.1 Initial calibration for purge-and-trap procedure: 

11.1.1 GD/MS operating conditions: 

Electron energy: 70 volts (nominal). 
Mass Range 35-260 amu. 
Scan time: To give 5 scans/peak but 

not to exceed 7 sec/scan. 
Initial column temperature: 35°C. 
Initial column holding time: 0 min. 
Column temperature program: 10®C/min 
Final column temperature: 135''C. 
Final column holding time: 1 min. 
Injector temperature: 200''C. 
Source temperature: According to manufacturer's 

specifications 
Transfer line temperature 250-300°C. 
Carrier gas: Helium at 30 cm/sec. 

11.1.2 Each GC/MS system must be hardware-tuned to meet the 
criteria in Table 2 for a 50-ng injection or purging of 
4-bromfluorobenzene (2-/xL injection of the BFB standar 
Analyses must not begin until these criteria are met. m 

11.1.3 Assemble a purge-and-trap device that meets the 
specification in Section 6.11. Condition the trap 
overnight at 180°C in the purge mode with an inert gas 
flow of at least 20 mL/min. Prior to use, condition the 
trap daily for 10 min while backflushing at 180® with the 
column at 220°C. 

11.1.4 Connect the purge-and-trap device to a gas chromatograph. 

11.1.5 A five-point calibration curve is developed using 
appropriate calibration standards. Introduce the sample 
into the purge and trap device using the 3-way valve. 

11.1.5.1 Add 250 /iL of Anti-foam to each sample. Raw 
samples are checked for foaming. If the 
sample foams add an additional 250 of 
Anti-foam and retest. 

11.1.6 Carry out the purge-and-trap analysis procedure as 
described in Section 11.3.1. 
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11.1.7 Tabulate the area response of the characteristic ion (see 
Table 1) against concentration for each compound and each 
internal standard. Calculate response factor (RF) for 
each compound relative to one of the internal standards. 
The internal standard selected for the calculation of the 
RF for a compound should be the internal standard that 
has a retention time closest to the compound being 
measured. The RF is calculated as follows: 

RF = (AxCis) / (AisCx) 

where: 

Ax = Area of the characteristic ion for the compound 
being measured. 

Ais = Area of the characteristic ion for the specific 
internal standard. 

Cis = Concentration of the specific internal standard. 

Cx = Concentration of the compound being measured. 

11.1.8 The average RF must be calculated for each compound. A 
system performance check should be made before this 
calibration curve is used. Five compounds (the System 
Performance Check Compounds, or SPCCs) are checked for a 
minimum average response factor, these compounds are 
chloromethane, l,l-dichloroethane, bromoform, 1,1,2,2-
tetrachloroethane, and chlorobenzene. The minimum 
acceptable average RF for these compounds should be 0.300 
(0.250 for bromoform). These compounds typically have 
RFs of 0.4-0.6 and are used to check compound instability 
and check for degradation caused by contaminated lines or 
active sites in the system. Examples of these 
occurrences: 

11.1.8.1 Chloromethane: This compound is the most 
likely compound to be lost if the purge flow 
is too fast. 

11.1.8.2 Bromoform: This compound is one of the 
compounds most likely to be purged very 
poorly if the purge flow is too slow. Cold 
spots and/or active sties in the transfer 
lines may adversely affect response. 
Response of the quantitation ion (m/z 173) is 
directly affected by the tuning of BFB at ion 
m/z 174/176. Increasing the m/z 174/176 
ratio may improve bromoform response. 
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11.1.9 

11.1.8.3 Tetrachloroethane and 1.1-dichlorethane: 
These compounds are degraded by contaminated 
transfer lines in purge-and-trap systems 
and/or active sites in trapping materials. 

Using the RFs from the initial calibration, calculate the 
percent relative standard deviation (%RSD) for 
Calibration Check Compounds (CCGs). 

%RSD = X 100 

where: 

RSD = relative standard deviation. 

X = mean of 5 initial RFs for a compound. 

SD = standard deviation of average RFs for a compound. 

RSD must be less than 30% 

SD = N 
a 
i=l 

Ixi - X) 
N - 1 

11.2 Dailv GC/MS calibration: 

11.2.1 

11.2.2 

Prior to the analysis of samples, inject or purge 50-ng 
of the 4-bromofluorobenzene standard. The resultant mass 
spectra for the BFB must meet all of the criteria given 
in Table 2 before sample analysis begins. These criteria 
must be demonstrated each 12-hr shift. 

The initial calibration curve for each compound of 
interest must be checked and verified once every 12 hrs. 
of analysis time. This is accomplished by analyzing a 
calibration standard that is at a concentration near the 
midpoint concentration for the working range of the GC/MS 
by checking the SPCC and CCC. 
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11.2.3 The internal standard responses and retention times in 
the check calibration standard must be evaluated 
immediately after or during data acquisition. If the 
retention time for any internal standard changes by more 
than 30 sec from the last check calibration (12 hr), the 
chromatographic system must be inspected for malfunctions 
and corrections must be made, as required. If the EICP 
area for any of the internal standards changes by a 
factor of two (-50% to +100%) for the last daily 
calibration standard check, the mass spectrometer must be 
inspected for the malfunctions and corrections must be 
made, as appropriate. When corrections are made, 
reanalysis of samples analyzed while the system was 
malfunctioning are necessary. 

11.3 GC/MS analysis: 

11.3.1 Water samples: 

11.3.1.1 All samples and standard solutions must be 
allowed to warm to ambient temperature before 
analysis. 

11.3.1.2 Set up the GC/MS system as outlined in 
Paragraph 11.1.1 

11.3.1.3 BFB tuning criteria and daily GC/MS 
calibration criteria must be met before 
analyzing samples. 

11.3.1.4 Adjust the purge gas (helium) flow rate to 
25-40 mL/min on the purge-and-trap device. 
Optimize the flow rate to provide the best 
response for chloromethane and bromoform, if 
these compounds are analytes. Excessive flow 
rate reduces chloromethane response, whereas 
insufficient flow reduces bromoform response. 

11.3.1.5 To a syringe containing 5 mL of DI water, add 
250 fjLlj of the sample and 10 /xL of the 
Internal Standard/Surrogate mixture. 

11.3.1.6 The following procedure is appropriate for 
diluting purgeable samples. All steps must 
be performed without delays until the diluted 
sample is in a gas-tight syringe. 

11.3.1.6.1 Dilutions may be made in 
volumetric flasks (10-to 100-mL). 
Select the volumetric flask that 
will allow for the necessary 
dilution. Intermediate dilutions 
may be necessary for extremely 
large dilutions. 
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11.3.1.6.2 Calculate the approximate volume 
of reagent water to be added to 
the volumetric flask selected and 
add slightly less than this 
quantity of reagent water to the 
flask. 

11.3.1.6.3 Inject the proper aliquot of 
samples from the syringe into the 
flask. Aliquots of less than 1-
mL are not recommended. Dilute 
the sample to the mark with 
reagent water. Cap the flask, 
invert, and shake three times. 
Repeat above procedure for 
additional dilutions. 

11.3.1.6.4 Fill a 5-mL syringe with the 
diluted sample. 

11.3.1.7 Add 10.0 /iL of surrogate spiking solution and 
10 of internal standard spiking solution 
through the valve bore of the syringe; then 
close the valve. The surrogate and interne 
standards may be mixed and added as a sing] 
spiking solution. The addition of 10 /xL of 
the surrogate spiking solution to 5 mL of 
sample is equivalent to a concentration of 50 
Mg/Ii of each surrogate standard. 

11.3.1.8 Attach the syringe-syringe valve assembly to 
the syringe valve on the purging device. 
Open the syringe valves and inject the sample 
into the purging chamber. 

11.3.1.9 Close both valves and purge the sample for 
11.0 ± 0.1 min at ambient temperature. 

11.3.1.10 While the trap is being desorbed into the gas 
chromatograph, empty the purging chamber. 
Wash the chamber with a minimum of two 5-mL 
flushes of reagent water (or methanol 
followed by reagent water) to avoid carryover 
of pollutant compounds into subsequent 
analyses. 
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11.3.1.11 After desorbing the sample for 4 min, 
recondition the trap by returning the purge-
and-trap device to the purge mode. Wait 15 
sec; then close the syringe valve on the 
purging device to begin gas flow through the 
trap. The trap temperature should be 
maintained at 180°C. Trap temperatures up to 
220° may be employed; however, the higher 
temperature will shorten the useful life of 
the trap. After approximately 7 min, turn 
off the trap heater and open the syringe 
valve to stop the gas flow through the trap. 
When cool, the trap is ready for the next 
sample. 

11.3.1.12 If the initial analysis of a sample or a 
dilution of the sample has a concentration of 
analytes that exceeds the initial calibration 
range, the sample must be reanalyzed at a 
higher dilution. Secondary ion quantitation 
is allowed onlv when there are sample 
interferences with the primary ion. 

11.3.1.13 For matrix spike analysis, add the following 
matrix spike solutions to the 5 mL of sample 
purged. 

2.5 juL TCLP mix (100 ppm) 
2.5 nh 1,1-Dichloroethene (100 ppm) 
I.0 fxL Vinyl Chloride (200ppm) 

Disregarding any dilutions, this is 
eguivalent to a concentration of 50 ng/L of 
each matrix spike standard. 

11.3.1.14 All dilutions should keep the response of the 
major constituents (previously saturated 
peaks) in the upper half of the linear range 
of the curve. Proceed to Sections 11.4.1 and 
II.4.2 for qualitative and quantitative 
analysis. 

11.3.2 Water-miscible liquids: 

11.3.2.1 Water-miscible liquids are analyzed as water 
samples after first diluting them at least 
20-fold with reagent water. 
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11.3.2.2 Prepare dilutions directly in a 5-mL syringe 
filled with reagent water by adding at least 
1.0 /iL, but not more than 500-/iL of liquid 
sample. The Internal Standard/Surrogate 
mixed standard is added to 5 mL of reagent 
water before the Sample. 

11.3.3 Sediment/soil and waste samples: 
with an equal weight of methanol, 
is then treated as a water sample. 

Samples are extracted 
The methanol extract 

11.4 Data interpretation: 

11.4.1 Qualitative analysis: 

11.4.1.1 An ahalyte (e.g., those listed in Table 1) is 
indentified by comparison of the sample mass 
spectrum with the masss spectrum of a 
standard of the suspected compound (standard 
reference spectrum). Mass spectra for 
standard reference should be obtained within 
the same 12 hours as the sample analysis. 
These standard reference spectra may be 
obtained through analysis of the calibratia^^ 
standards. Two criteria must be satisfied 
verify indentification: (1) elution of 
sample component at the same GC relative 
retention time (RRT) as those of the standard 
component; and (2) correspondence of the 
sample component and the standard component 
mass spectrum. 

11.4.1.1.1 The sample component RRT must 
compare within ± 0.06 RRT units 
of the RRT of the standard 
component. For reference, the 
standard must be run within the 
same 12 hr as the sample. If 
coelution of interfering 
components prohibits accurate 
assignment of the sample 
component RRT from the total ion 
chromatogram, the RRT should be 
assigned by using extracted ion 
current profiles for ion unique 
to the component of interest. 
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11.4.1.1.2 (1) All ions present in the 
standard mass spectra at a 
relative intensity greater than 
10% (most abundant ion in the 
spectrum equals 100% must be 
present in the sample spectrum). 
(2) The relative intensities of 
ions specified in (1) must agree 
within plus or minus 20% between 
the standard and sample spectra. 
(Example: For an ion with an 
abundance of 50% in the standard 
spectra, the corresponding Sample 
abundance must be between 30 and 
70 percent. 

11.4.1.2 For samples containing components not 
associated with the calibration standards, a 
library search may be made for the purpose of 
tentative identification. The necessity to 
perform this type of identification will be 
determined by the type of analyses being 
conducted. Guidelines for making tentative 
identification are: 

(1) Relative intensities of major ions in 
the reference spectrum (ions >10% of the most 
abundant ion) should be present in the sample 
spectrum. 

(2) The relative intensities of the major 
ions should agree within ±20% (Example: For 
an ion with an abundance of 50% in the 
standard spectrum, the corresponding sample 
ion abundance must between 30 and 70%). 

(3) Molecular ions present in the reference 
spectrum should be present in the sample 
spectrum. 

(4) Ions present in the sample spectrum but 
not in the reference spectrum should be 
reviewed for possible background 
contamination or presence of coeluting 
compounds. 

(5) Ions present in the reference spectrum 
but not in the sample spectrum should be 
reviewed for possible subtraction from the 
sample spectrum because of background 
contamination or coeluting peaks. Data 
system library reduction programs can 
sometimes create these discrepancies. 
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Computer generated library search routines 
should not use normalization routines that 
would misrepresent the library or unknown 
spectra when compared to each other. Only 
after visual comparison of sample with the 
nearest library searches will the mass 
spectral interpretation specialist assign a 
tentative identification. 

11.4.2 Quantitative analysis: 

11.4.2.1 When a compound has been identified, the 
quantification of that compound will be based 
on the integrated abundance from the EICP of 
the primary characteristic ion. 
Quantification will take plaCe using the 
internal standard technique. The internal 
standard used shall be the one nearest the 
retention time of that of a given analyte 
(e.g., see Table 4). 

11.4.2.2 Calculate the concentration of each 
identified analyte in the sample as follows^ 

concentration (/xg/L) = flc) 
(Ais) (RF)"(Vo) 

where: 

Ax = Area of characteristic ion for compound 
being measured. 
Is = Amount of internal standard injected 
(ng) . 
Ais= Area of characteristic ion for the 
internal standard. 
RF = Response factor for compound being 
measured (Paragraph 7.2.7). 
Vo = Volume of water purged (mL), taking into 
consideration any dilutions made. 
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TABLE 4. VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES 
ASSIGNED FOR QUANTITATION 

BromoGhloromethane 

Acetone 
Acrolein 
Acrylonitrile 
Bomomethane 
Carbon disulfide 
Chloroethane 
Chloromethane 
Dichlorodifluoromethane 
1.1-Dichloroethane 
1.2-Dichloroethane 
1,2-Dichloroethane (surrogate) 
1,1-Dichloroethene 
trans-l,2-Dichloroethene 
lodomethane 
Methylene chloride 
Trichlorofluoromethane 
Vinyl chloride 

1. 4^Difluorobenzene 

Benzene 
Bromodichloromethane 
Bromoform 
2-Butanone 
Carbon tetrachloride 
Chlorodibromomethane 
2-Choroethyl vinyl ether 
Dibromomethane 
1,4-Dichloro-2-butene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-l,3-Dichloropropene 
1.1.1-Trichlorethane 
1.1.2-Trichloroethane 

Trichloroethene 
Vinyl acetate 

Chlorbenzene-ds 

Bromofluorbenzene (surrogate) 
Chlorobenzene 
Ethylbenzene 
Ethyl mehtacrylate 
2-Hexanone 
4-Methy1-2-pentanone 
Styrene 
1,1,2,2-Tetrachlorethane 
Tetrachloroethene 
Toluene 
Toluene-d8 (surrogate) 
1,2,3-Trichloropropane 
Xylene 



SAl'ETY-KLEEN CORP. 
TECHNICAL CENTER 

METHOD #: 19203 
REV: 12/93 

SUPERSEDES: NEW 
Page 23 of 24 

11.4.2.3 Sediment/soil samples are generally reported 
on a dry weight basis, while sludges and 
wastes are reported on a wet weight basis. 
The % moisture of the sample (as calculated 
in Paragraph 7.4.1.3.5) should be reported 
along with the data in either instance. 

11.4.2.4 Where applicable, an estimate of 
concentration for noncalibrated components in 
the sample should be made. The formulas 
given above should be used with the following 
modifications: The areas Ax and Ajs should be 
from the total ion chromatograms, and the RF 
for the compound should be assumed to be 1. 
The concentration obtained should be reported 
indication (1) that the value is an estimate 
and (2) which internal standard was used to 
determine concentration. Use the nearest 
internal standard free of interferences. 

11.4.2.5 Report results without correction for 
recovery data. When duplicates and spiked 
samples are analyzed, report all data 
obtained with the sample results. 

12_^ CALCULATION 

Concentration (^g/L) = 
(Ax) (Is) 

(Ais) (RF) Vo 

where: 

Ax = Area of ion for compound being measured 

Is = Amount of Internal Standard Injected 

Ais = Area of ion for Internal Standard 

RF = Response Factor 

Vo = Volume of sample purged 
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TITLE: STANDARD OPERATING PROCEDURE FOR THE ANALYSIS OF TCLP 
SEMIVOLATILE ORGANIC COMPOUNDS 
(BASED ON: EPA METHOD 8270) 
(KEY WORDS: SEMIVOLATILE ORGANICS, GC/MS, TCLP) 

1. SCOPE AND APPLICATION 

1.1 Method 8270 is used to determine the concentration of semivolatile 
organic compounds in extracts prepared from all types of solid waste 
matrices, soils, and ground water. Direct injection of a sample may 
be used in limited applications. 

1.2 Method 8270 can be used to quantify most neutral, acidic, and basic 
organic compounds that are soluble in methylene chloride and capable 
of being eluted without derivatization as sharp peaks from a gas 
chromatographic fused-silica capillary column coated with a slightly 
polar silicone. Such compounds include polynuclear aromatic 
hydrocarbons, chlorinated hydrocarbons and pesticides, phthalate 
esters, organophosphate esters, nitrosamines, haloethers, aldehydes, 
ethers, ketones, anilines, pyridines, quinolines, aromatic nitro 
compounds, and phenols, including nitrophenols. 

1.3 The following compounds may require special treatment when being 
determined by this method. Pentachlorophenpl, 2,4-dinitrophenol, 4-
nitrophenol, 4,6-dinitro-2-methylphenol, 4-chloro-3-methylphenol, 
benzoic acid, 2-nitroaniline, 3-nitroaniline, 4-chloroaniline, and 
benzyl alcohol are subject to erratic chromatographic behavior, 
especially if the GC system is contaminated with high boiling 
material. 

1.4 This method is restricted to use by or under the supervision of 
analysts experienced in the use of gas chromatograph/mass 
spectrometers and skilled in the interpretation of mass spectra. Each 
analyst must demonstrate the ability to generate acceptable results 
with this method. 

2. SAFETY AND WASTE HANDLING 

2.1 Eye Contact - Safety glasses with eye shields must be worn when 
working in the laboratory. 

2.2 Hand Contact - Use of disposable vinyl or latex gloves provide 
adequate protection from contact with the samples. All skin contac^^^ 
must be washed off immediately. 

2.3 Respiratory - Exposure to the vapors from the sample should be kept to 
a minimum by working in a well-ventilated area. 



METHOD #: 19204 
REV: 12/93 

SAFETY-KLEEN CORP. SUPERSEDES: NEW 
TECHNICAL CENTER PAGE 2 OF 18 

2.4 Analyst must be aware of MSDS for all chemicals used in the lab. 

2.5 Waste Disposal - The sample is stored, refrigerated, for six weeks. 
After six weeks the sample is placed in the waste solvent container 
for later disposal. Standards are placed in the waste solvent 
container for disposal. 

Contaminated wipes are placed in a metal container that has been lined 
with a plastic trash bag. A metal top must be kept on the container 
at all times except to add to or remove the contents. 

3. SUMMARY OF METHOD 

3.1 Prior to using this method, the samples should be prepared for 
chromatography using the appropriate sample preparation and cleanup 
methods. This method describes chromatographic conditions that will 
allow for the separation and quantitation of the compounds in the 
extract. 

4. SAMPLE HANDLING AND PRESERVATION 

4.1 Samples are received from the BNA prep lab in autosampler vials. The 
vials are stored at 0®C until assayed. 

INTERFERENCES 

5.1 Raw GC/MS data from all blanks, samples, and spikes must be evaluated 
for interferences. Determine if the source of interference is in the 
preparation and/or cleanup of the samples and take corrective action 
to eliminate the problem. 

5.2 Contamination by carryover can occur whenever high-level and low-level 
samples are sequentially analyzed. To reduce carryover, the sample 
syringe must be rinsed out between samples with solvent. 

6. APPARATUS 

6.1 Gas chromatoaraph/mass spectometer svstem; 

6.1.1 Gas chromatograph: HP-5890 Series II or equivalent 

6.1.2 Column: 30-m x 0.25-mm I.D. (or 0.32-mm I.D.) 1-um film 
thickness (J&W Scientific DB-5 or equivalent). J & W 
catalog number 122-5633. 
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6.1.3 Mass spectrometer: HP-5970 MSD or equivalent. The mass 
spectrometer must be capable of producing a mass spectrum 
for decafluorotriphenylphosphine (DFTPP) which meets all of 
the criteria in Table 1 when 50 ng of DFTPP is injected 
through the gas chromatograph. 

TABLE 1 DFTPP KEY IONS AND ION ABUNDANCE CRITERIA 

Mass Ion Abundance Criteria 

51 30-60% of mass 198 

68 
70 

<2% of 
<2% of 

mass 69 
mass 69 

127 40-60% of mass 198 

197 
198 
199 

<1% of mass 198 
Base peak, 100% relative abundance 
5-9% of mass 198 

275 10-30% of mass 198 

365 >1% of mass 198 

441 
442 
443 

Present but less than mass 443 
>40% of mass 198 
17-23% of mass 442 

6.1.4 GC/MS interface: A direct interface from the GC to the MS 
is used. 

6.1.5 Data system: HP-UX. The system allows the continuous 
acquisition and storage on machine-readable tape of all mass 
spectra obtained throughout the duration of the 
chromatographic program. The computer has software that can 
search any GC/MS data file for ions of a specific mass and 
that can plot such ion abundances versus time or scan 
number. The most recent version of the EPA/NIH Mass 
Spectral Library is available. 

6.2 Syringe: 10-juL. 

6.3 Analytical Balance: capable of weighing 0.001 g. 
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7. 

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

7.7 

REAGENTS/STANDARDS 

Stock Standard Solutions: The following stock standards at the 
concentration given are purchased from Absolute Standards. Consult 
the Absolute Standard catalog for specific compounds in each standard. 

Cat. No. Standard Concentration 

10001 Base Neutrals #l 2000 /xg/mL 
10002 Base Neutrals #2 2000 /xg/mL 
10004 Toxic Substances #1 2000 /xg/mL 
10005 Toxic Substances #2 2000 /xg/mL 
10006 Benzidine & 3,3'-Dichlorobenzidine 2000 jug/mL 
10007 Polynuclear Aromatic Hydrocarbons 2000 Mg/mL 
100018 Phenols 2000 /xg/mL 
19207 Semi-volatile Spiking Mix 2000 /xg/mL 

Internal Standard: The internal standard mix is purchased from 
Supelco, catalog number 4-8902. This standard contains 2000 ̂ g/mL of 
Acenapthene-dlO, Chrysene-dl2, l,4-Dichlorobenzene-d4, Naphthalene-dB, 
Perylene-dl2, and Phenanthrene-dlO. If a SIM analysis, 5 /xL of this 
mixture is added to the sample. If a SCAN analysis, 20 fil. of this 
mixture is added to the sample. 

GC/MS tuning standard: A methylene chloride solution containing 50 
ng/juL decafluorotriphenylphosphine (DFTPP) is to be prepared. The 
standard should also contain 50 ng/juL of pentachlorophenol to verify 
injection port inertness and GC column performance. Store at 4®C or 
less when not being used. This standard expires 6 months from date of 
receipt. 

Calibration Standards: Calibration standards are prepared by diluting 
the stock standards to final concentrations of 20 jug/mL, 50 jug/mL, 80 
/xg/mL, 120 /xg/mL, and 160 /xg/mL. Expiration date for these standards 
is either date specified by Manufacturer or six months from date of 
receipt. 

Surrogate Standards: 
listed below. 

Standard 

Acid Surrogate 
Base-Neutral 

Surrogate standards purchased from Supelco are 

Catalog Number 

4-8875 
4-8925 

Concentration 

2000 /xg/mL 
1000 fiq/mL 

Matrix Spike Standards: The matrix spike standard is purchased from 
Absolute Standard, part number 19207. This standard contains 2000 
Mg/mL of each compound. For a listing of the compounds consult the 
Absolute Standard catalog. 

Methylene Chloride, pesticide grade or shown to be free of 
contaminants by GC. 
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7.8 Methanol - High Purity from Baxter, Cat. #230-4 or equivalent. 

8. PREVENTIVE MAINTENANCE 

8.1 Daily remove 3 - 4" from injection side of column, replace septa. If 
retention gap is used remove 3" - 4" from injection end of retention 
gap not column. 

9. TROUBLESHOOTING/CORRECTIVE ACTION 

9.1 If Pentachlorophenol area is not acceptable or pentachlorophenol tails 
excessively, replace injection port liner and remove an additional 3 -
4 inches from the injector side of the column or retention gap. 

10. OUALITY CONTROL 

10.1 Before processing any samples, the analyst must demonstrate, through^^ 
the analysis of a reagent water blank, that interferences from the 
analytical system, glassware, and reagents are under control. Each 
time a set of samples is extracted or there is a change in reagents, a 
reagent water blank must be processed as a safeguard against chronic 
laboratory contamination. The blank Samples must be carried through 
all stages of the sample preparation and measurement steps. 

10.2 The experience of the analyst performing GG/MS analyses is invaluable 
to the success of the methods. Each day that analysis is performed, 
the daily calibration standard should be evaluated to determine if the 
chromatographic system is operating properly. 

10.3 Required instrument QC is found in the following sections: 

10.3.1 The GC/MS system must be tuned to meet the DFTPP 
specifications in Table I. 

10.3.2 There must be an initial calibration of the GC/MS system as 
specified in 11.2.2. 

10.3.3 The GC/MS system must meet the SPCC criteria specified in 
11.3.3 and the CCC criteria in 11.3.4, each 12 hr. 
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TABLE 2. QC ACCEPTANCE CRITERIA® 

Parameter 

Test Limit Range 
conc. for s for x 
(iug/L) (/ig/L) (Mg/L) 

Range 
P/ Ps 
(%) 

Acenaphthene 100 27, .6 60 . 1--132. .3 47--145 
Acenaphthylene 100 40. ,2 53 . 5--126. .0 33--145 
Aldrin 100 39, .0 7 .2--152, .2 D--166 
Anthracene 100 32, .0 43, .4--118. .0 27. .133 
Benzo(a)anthracene 100 27, .6 41 .8--133. .0 33--143 
Benzo(b)fluoranthene 100 38, ,8 42, . 0--140. .4 24--159 
Benzo(k)fluoranthene 100 32, .3 25, .2--145. .7 11--162 
Benzo(a)pyrene 100 39, .0 31 .7--148. .0 17--163 
Benzo(ghi)perylene 100 58, .9 D--195. . 0 D--219 
Benzyl butyl phthalate 100 23 , .4 D--139. .9 D--152 
6-BHC 100 31, .5 41 . 5--130. .6 24--149 
S-BHC 100 21, .6 D--100. . 0 D--110 
Bis(2-chloroethyl)ether 100 55, .0 42, .9--126, .0 12--158 
Bis(2^chloroethyl)mehtane 100 34 , . 5 49, .2--164. .7 33--184 
Bis(2-chloroisopropyl)ether 100 46, . 3 62, .8--138. .6 36--166 
Bis(2-ethylhexyl)phthalate 100 41. . 1 28, .9--136. .8 8--158 
4-Bromophenyl phenyl ether 100 23. .0 64 , .9--114. .4 53--127 
2-Chloronaphthalene 100 13 . .0 64, .5--113. .5 60--118 
4-Chlorophehyl phenyl ether 100 33. .4 38, .4--144. .7 25--158 
Chrysene 100 48. .3 44, . 1--139. .9 17--168 
4,4'-ODD 100 31. .0 D--134. .5 D--145 
4,4'-DDE 100 32. . 0 19, .2--119. . 7 4--136 
4,4"-DDT 100 61. . 6 D--170. , 6 D--203 
Dibenzo(a,h)anthracene 100 70. . 0 D--199. .7 D--227 
Di-n-butyl phthalate 100 16. .7 8, .4--111. ,0 1--118 
1,2-Dichlorobenzene 100 30. .9 48, . 6--112. .0 32--129 
1,3-Dichlorobenzene 100 41. .7 16, .7--153. .9 D--172 
1,4-Dichlorobenzene 100 32. , 1 37. .3--105. .7 20--124 
3,3'-Dichlorobenzidine 100 71. ,4 8. .2--212. ,5 D--262 
Dieldrin 100 30. . 7 44 . .3--119. .3 29--136 
Diethyl phthalate 100 26. .5 D--100. .0 D--114 
Dimethyl phthatlate 100 23. .2 D--100. ,0 D--112 
2,4-Dinitrotoluene 100 21. .8 47. .5--126. ,9 39--139 
2,6-Dinitrotoluene 100 29. . 6 68. . 1--136. ,7 50--158 
Di-n-octylphthalate 100 31. .4 18. . 6--131. .8 4-•146 
Endosulfan sulfate 100 16. .7 D--103. ,5 D-•107 
Endrin aldehyde 100 32. .5 D--188. ,8 D--209 
Fluoranthene 100 32. .8 42. .9--121. ,3 26--137 
Fluorene 100 20. .7 71. .6--108. ,4 59--121 
Heptachlor 100 37. .2 D--172. ,2 D--192 
Heptachlor epoxide 100 54. ,7 70. .9--109. ,4 26. 155 
Hexachlorobenzene 100 24. .9 7. .8--141. 5 D--152 
Hexachlorobutadiene 100 26. .3 37. .8--102. 2 24--116 
Hexachloroethahe 100 24. .5 55. .2--100. ,0 40--113 
Indeno(1,2,3-cd)pyrene 100 44. .6 D--150. ,9 D--171 
Isophorone 100 63. , 3 46. . 6-•180. 2 21--196 
Naphthalene 100 30. . 1 35. . 6--119. 6 21-•133 
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TABLE 2. QC ACCEPTANCE CRITERIA® - Continued 

Parameter 

Test 
conc. 
(jug/L) 

Limit 
for s 
(/xg/L) 

Range 
for X 
(Mg/L) 

Range 
P, Ps 
(%) 

Nitrobenzene 100 39, .3 54, .3-•157, .6 35-180 
N-Nitrosodi-n-propylamine 100 55, ,4 13, .6-•197, .9 D-230 
PCB-1260 100 54, .2 19, .3-•121, .0 D-164 
Phenanthrene 100 20, .6 65, .2-•108, .7 54-120 
Pyrene 100 25, .2 69, . 6-•100, .0 52-115 
1,2,4-Trichlorobenzene 100 28, .1 57, ,3-•129, .2 44-142 
4-Chloro-3-methylphenol 100 37, .2 40, .8-•127. .9 22-147 
2-Chlorophenol 100 28, .7 36, .2-•120. .4 23-134 
2,4-Chlorophenol 100 26. .4 52, .5-•121. , 7 39-135 
2,4-Dimethylphenol 100 26. . 1 41, .8-•109. ,0 32-119 
2,4-Dinitrophenol 100 49. . 8 D-•172. ,9 D-191 
2-Methyl-4,6-dinitrophenol 100 93. .2 53. . 0- 100. ,0 D-181 
2-Nitrophenol 100 35. .2 45. . 0- 166. ,7 29-182 
4-Nitrophenol 100 47. ,2 13. ,0-106. ,5 D-132 
Pentachlorphenol 100 48. ,9 38. . 1-151. ,8 14-176 
Phenol 100 22 . . 6 16. .6-100. ,0 5-112 
2,4,6-Trichlorophenol 100 31. .7 52. ,4-129. ,2 37-144 

s = Standard deviation of four recovery measurements, in /xg/L. 

X = Average recovery for four recovery measurements, in fig/L. 

p, Ps = Percent recovery measured. 

D = Detected; result must be greater than zero. 

^Criteria from 40 CFR Part 136 for Method 625. These criteria area 
based directly on the method performance data in Table 7. Where 
necessary, the limited for recovery have been broadened to assure 
applicability of the limits to concentrations below those used to 
develop Table 7. 
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10.5 With each batch of samples extracted or diluted analyze a reagent 
blank, a matrix spike, a matrix spike duplicate/duplicate for each 
analytical batch (up to a maximum of 20 samples/batch) to assess 
accuracy. 

10.5.1 The concentration of the spike in the sample should be 
determined as follows: 

10.5.1.1 If 250 mL of sample is extracted, add 1 mL of 
matrix spike. 

10.5.1.2 If 20 mL or less of sample is used, add 0.2 mL of 
matrix spike. 

10.5.1.3 % RPD for MSD and MS must be less than 40%. 

10.6 If any analyte fails the acceptance criteria for recovery, a QC check 
standard containing each analyte that failed must be prepared and 
analyzed. 

10.6.1 Prepare the QC check standard by adding 1.0 mL of the QC 
check sample concentrate to 1 L of reagent water. The QC 
check standard needs only to contain percent recovery (ps) 
as 100 (A/T)%, where T is the true value of the standard 
concentration and A is the value obtained. 

10.6.2 Compare the percent recovery (ps) for each analyte with the 
corresponding QC acceptance criteria found in Table 2. Only 
analytes that failed the test need to be compared with these 
criteria. If the recovery of any such analyte falls outside 
the designated range, the laboratory performance for that 
analyte is judged to be out of control, and the problem must 
be immediately identified and corrected. The analytical 
result for the analyte in the unspiked sample is suspect and 
may not be reported for regulatory compliance purposes. 
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10.7 As part of the QC program, method aecuracy for each matrix studied has 
been assessed and records must be maintained. 

10.8 To determine acceptable accuracy and precision limits for surrogate 
standards the following procedure should be performed. 

Spike concentration limits are given below: 

Compound Recovery 

2-Methylphenol 27 - 120% 
4-Methylphenol 27 — 120 
2,4-Dinitrotoluene 24 - 96 
Hexachlorobenzene 20 - 120 
Hexachlorobutadiene 20 - 120 
Hexachloroethane 20 - 120 
Nitrobenzene 76 - 127 
Pentachlorophenol 9 - 103 
Pyridine 20 — 120 
2,4,5-Trichlorophenol 20 - 120 
2,4,6-Trichlorophenol 20 — 120 
1,4-Dichlorobenzene 20 - 120 
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TABLE 3. METHOD ACCURACY AND PRECISION AS PUNOTIONS GP CONCENTRATION^ 

Accuracy, as Single analyst Overall 
recovery, xl precision. srl precision, 

Parameter (Hq/L) (Mg/L) 31 (/xg/L) 

Aeenaphthene 0.96C+0.19 0.15X-0.12 0.21X-0.67 
Acenaphthylene 0.89C+0.74 0.24X-1.06 0.26X-0.54. 
Aldrin 0.78C+1.66 0.27X-1.28 0.43X+1.13 
Anthracene 0.80C+0.68 021.X-0.32 0.27X-0.64 
Benzo(a)anthracene 0.88C-0.60 0.15X+0.93 0.26X-0.21 
Chloroethane 0.99C-1.53 0.14X-0.13 0.17X-0.28 
Benzo(b)fluoranthene 0.93C-1,80 0.22X+0.43 0.29X+0.96 
Benzo(k)fluoranthene 0.87C-1.56 0.19X+1.03 0.35X+0.40 
Benzo(a)pyrene 0.90C-0.13 0.22X+0.48 0.32X+1.35 
Benzo(ghi)perylene 098C-0.86 0.29X+2.40 0.51X-0.44 
Benzyl butyl phthalate 0.66C-1.68 0.18X+0.94 0.53X+0.92 
B-BHC 0.87C-0.94 0.20X-0.58 0.30X+1.94 
S-BHC 0.29C-1.09 0.34X+0.86 0.93X-0.17 
Bis(2-chloroethyl)ether 0.86C-1.54 0.35X-.099 0.35X+0.10 
Bis(2-chloroethoxy)methane 1.12C-5.04 0.16X-1.34 0.26X+2.01 
Bis(2-chloroisopropyl)ether 1.03C-2.31 0.24X+0.28 0.25X+1.04 
Bis(2-ethylhexyl)phthalate 0.84C-1.18 0.26X+0.73 0.36X+0.67 
4-Bromophenyl phenyl ether 0.91C-1.34 0.13X+0.66 0.16X+0.66 
2-Chloronaphthalene 0.89C+0.01 0.07X+0.52 0.13X+0.34 
4-Chlorophenyl phenyl ether 0.91C+C.53 0.20X-0.94 0.30X-0.46 
Chrysene 0.93C-1.00 0.28X+0.13 0.33X-0.09 
4,4'-DDD 0.56C-0.40 0.29X-0.32 0.66X-0.96 
4,4'-DDE 0.70C-0.54 0.26X-1.17 0.39X-1.04 
4,4'-DDT 0.79C-3.28 0.42X+0.19 0.65X-0.58 
Dibenzo(a,h)anthracene 0.88C+4.72 0.30X+8.51 0.59X+0.25 
Di-n-butyl phthalate 0.59C+0.71 0.13X+1.16 0.39X+0.60 
1,2-Dichlorobenzene 0.80C+0.28 0.20X+0.47 0.24X+0.39 
1,3-Dichlorobenzene 0.86C-0.70 0.25X+0.68 0.41X+0.11 
3,3'-Dichlorbenzidine 1.23C-12.65 0.28X+7.33 0.47+3.45 
Dieldrin 0.82C-0.16 0.20X-0.16 0.26X-0.07 
Diethyl phthalate 0.43C+1.00 0.28X+1.44 0.52X+0.22 
Dimethyl phthalate 0.200+10.3 0.54X+0.19 1.05X-0.92 
2,4-Dinitrotoluene 0.92C-4.81 0.12X+1.06 0.21X+1.50 
2,6-Dinitrotoluene 1.06C-3.60 0.14X+1.26 0.19X+0.35 
Di-n-octylphthalate 0.76C-0.79 0.21X+1.19 0.37X+1.19 
Endosulfan sulfate 0.39C-0.41 0.12X+2.47 0.63X-1.03 
Endrin aldehyde 0.760-3.86 0.18X+3.91 0.73X-0.62 
Fluoranthene 0.810+1.10 0.22X-0.73 0.28X-0.60 
Fluorene 0.900-0.00 0.12X+0.26 0.13X+0.61 
Heptachlor 0.870-2.97 0.24X-0.56 0.50X-0.23 
Jeptachlor epoxide 0.920-1.87 0.33X-0.46 0.28X+0.64 
Hexachlorobenzene 0.740+0.66 0.18X-0.10 0.43X-0.52 
Hexachlorobutadiene 0.710-1.01 0.19X+0.92 0.26X+0.49 
Hexachloroethane 0.730-0.83 0.17X+0.67 0.17X+0.80 
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TABLE 3. METHOD ACCURACY AND PRECISION AS FUNCTIONS OF CONCENTRATION^ -
Continued 

Accuracy, as Single analyst Overall 
recovery, xl precision. srl precision. 

Parameter (ng/L) (Mg/L) SI (/ig/L) 

Indeno(1,2,3-cd)pyrene 0.78C-3.10 0.29X+1.46 0.50X-0.44 
Isophorone 1.12C+1.41 0.27X+0.77 0.33X+0.26 
Naphthalene 0.76C+1.58 0.21X-0.41 0.30X-0.68 
Nitrobenzene 1.09C-3.05 0.19X+0.92 0.27X+0.21 
N-Nitrosodi-n-propylamine 1.12C-6.22 0.27X+0.68 0.44X+0.47 
PCB-1260 0.81C-10.86 0.35X+3.61 0.43X+1.82 
Phenanthrene 0.87C+0.06 0.12X+0.57 0.15X+0.25 
Pyrene 0.84C-0.16 0.16X+0.06 0.15X+0.31 
1,2,4-Trichlorobenzene 0.94C-0.79 0.15X+0.85 0.21X+0.39 
4-Chloro-3-methylphenol 0.840.35 0.23X+0.75 0.29X+1.31 
2-Chlorophenol 0.78C+0.29 0.18X+1.46 0.28X+0.97 
1,2,4-Trichlorobenzene 0.94C-0.79 0.15X+0.85 0.21X+0.39 
4-Chloro-3-methylphenol 0.840+0.35 0.23X+0.75 0.29X+1.31 
2-^Chlorophenol 0.78C+0.29 0.18X+1.46 0.28X+0.97 
2,4-Dichlorophenol 0.87C-0.13 0.15X+1.25 0.21X+1.28 
2,4-Dimethylphenol 0.710+4.41 0.16X+1.21 0.22X+1.31 
2,4-Dinitrophenol 0.810-18.04 0.38X+2.36 0.42X+26.29 
2-Mthyl-4,6-dinitrophenol 1.040-28.04 O.lOX+42.29 0.26X+23.10 
2-Nitrophenol 0.070-1.15 0.16X+1.94 0.27X+2.60 
4-Nitrophenol 0.610-1.22 0.38X+2.57 0.44X+3.24 
Pentachlorophenol 0.930+1.99 0.24X+3.03 0.30X+4.33 
Phenol 0.430+1.26 0.26X+0.73 0.35X+0.58 
2,4,6-Trichlorphenol 0.910-0.18 0.16X+2.22 0.22X+1.81 

xl = Expected recovery for one or inore measurements of a sample 
containing a concentration of C, in iig/L. 

srl = Expected single analyst standard deviation of measurements at an 
average concentration of x, in Mg/L-

SI = Expected interlaboratory standard deviation of measurements at an 
average concentration found of x, in ng/L. 

C = True value for the concentration, in ng/L. 

X = Average recovery found for measurements of samples containing a 
concentration of C, in jug/L. 
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10.8.1 For each sample analyzed, calculate the percent recovery of 
each surrogate in the sample. 

10.8.2 Once a minimum of thirty samples of the same matrix have 
been analyzed, calculate the average percent recovery (?) 
and standard deviation of the percent recovery (s) for each 
of the surrogates. 

10.8.3 For a given matrix, calculate the upper and lower control 
limit for method performance for each surrogate standard. 
This should be done as follows: 

Upper Control Limit (UCL) = p + 2s 
Lower Control Limit (LCL) = p - 2s 

10.8.4 If recovery is not within limits, the following procedures 
are required. 

Reextract and reanalyze the sample or flag the data as 
"estimated concentration". If recovery is still a problem 
label as "matrix effect". 

10.8.5 At a minimum, the laboratory should update surrogate 
recovery limits on a matrix-by-matrix basis, annually. 

11. PROCEDURE 

11.1 Sample preparation: Samples are prepared by EPA Method 3510 and 
diluted prior to analysis. 

11.2 Initial calibration: The GC/MS operating conditions: 

Mass range: 35-500 amu 
Scan time: 1 sec/scan 
Initial column temperature and hold time: 40®C 
Column temperature program: 40-290°C at 8°C/min 
Final column temperature hold: 290°C for 4 min. 
Injector temperature: 250-300°C 
Transfer line temperature: 250-300®C 
Source temperature: According to manufacturer's specifications 
Inje^ctor: splitless 
Sample volume: 1 juL 
Carrier gas: Helium at 30 cm/sec. 

11.2.1 Each GC/MS system must be hardware-tuned to meet the EPA 
criteria for a 50-ng injection of DFTPP. Pentachlordphenol 
should be present at its normal response, and no peak 
tailing should be visible. If degradation is excessive 
and/or tailing is noted, the injection port may require 
cleaning. 
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11.2.2 

11.2.3 

Analyze 1 /xL of each calibration standard (containing 
internal standards) and tabulate the area of the primary 
characteristic ion against concentration for each compound 
(as indicated in Table 1). Figure 1 shows a chromatogram of 
a calibration standard containing base/neutral and acid 
analytes. Calculate response factors (RFs) for each 
compound as follows: 

RF = (AxCis) / (AisCx) 

where: 

Ax = Area of the characteristic ion for the compound being 
measured. 

Ais = Area of the characteristic ion for the specific 
internal standard. 

Cx = Concentration of the compound being measured (ng/juL) . 

Cis = Concentration of the specific internal standard 
(ng/ML). 

The average RF should be calculated for each compound, 
percent relative standard deviation (%RSD = 100[SD/RF] 
should also be calculated for each compound. However, the 
%RSD for each individual Calibration Check Compound (CCC) 
(see Table 2) must be less than 30%. The relative retention 
times of each compound in each calibration run should agree 
within 0.06 relative retention time units. 

TABLE 5. CALIBRATION CHECK COMPOUNDS 

Base/Neutral Fraction Acid Fraction 

Acenaphthene 
1,4-Dichlorobenzene 
Hexachlorobutadiene 
N-Nitroso-di-n-phenylamine 
Di-n-octylphthalate 
Fluoranthene 
Benzo(a)pyrene 

4-Chloro-3-methylphenol 
2,4-Diehlorophenol 
2-Nitrophenol 
Phenol 
Pentachlorphenol 
2,4,6-Trichlorophenol 

11.3 Dailv GC/MS calibration; 

11.3.1 Prior to analysis of samples, the GC/MS tuning standard m' 
by analyzed. A 50-ng injection of DFTPP must result in a 
mass spectrum for DFTPP which meets the criteria given in 
Table 1. These criteria must be demonstrated during each 
12-hr shift. 
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11.3.2 A calibration standard(s) at mid-level concentration 
containing all semivolatile analytes, including all required 
surrogates, must be performed every 12-hr during analysis. 
Compare the response factor data from the standards every 
12-hr with the average response factor from the initial 
calibration for a specific instrument as per the SPCC and 
CCC criteria. 

11.3.3 System Performance Check Compounds (SPCCs): A system 
performance check must be made during every 12 hr shift. 

11.3.3.1 Minimum acceptable average RF is 0.050 for all 
SPCCs. 

11.3.3.2 SPCCs are N-nitroso-di-n-propylamine, 
hexachlorocyclopentadiene, 2,4-Dinitrophenol, 4-
nitrophenol. 

11.3.4 Calibration Check Compounds (CCCs): After the system 
performance check is met, all TCLP compounds are used as 
CCCs to check the validity of the initial calibration. 
Calculate the percent difference using: 

RF - RF 
% Difference = —J ^ X 100 

RF 
I 

where: 

= average response factor from initial calibration. 

RFc - response factor from current verification check 
standard. 

If the percent difference for any compound is greater than 
20, the laboratory should consider this a warning limit. If 
the percent difference for each CCC is less than 30%, the 
initial calibration is assumed to be valid. If the 
criterion is not met (>30% difference) for any one CCC, 
corrective action MUST be taken. Problems similar to those 
listed under SPCCs could affect this criterion. If no 
source of the problem can be determined after corrective 
action has been taken, a new five-point calibration MUST be 
generated. This criterion MUST be met before sample 
analysis begins. 
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11.3.5 The internal standard responses and retention times in the 
calibration check standard must be evaluated immediately 
after or during data acquisition. if the retention time for 
any internal standard changes by more than 30 sec from the 
last check calibration (12 hr), the chromatographic system 
must be inspected for malfunctions and corrections must be 
made, as required. If the EICP area for any of the internal 
standards changes by a factor of two (-50% to +100%) from 
the last daily calibration standard check, the GC/MS system 
and standards must be inspected for malfunctions and 
corrections must be made, as appropriate. 

11.4 GC/MS analysis: 

11.4.1 Spike the 1-mL extract obtained from sample preparation with 
20 IJLL of the internal standard solution just prior to 
analysis. 

11.4.2 Analyze the 1-mL extract by GC/MS using a 30-m x 0.25-mm (or 
0.32-mm) silicone-coated fused-silica capillary column. The 
mandatory GC/MS operating conditions to be used are 
specified in Paragraph 7.3. 

11.4.3 If the response for any quantitation ion exceeds the initial 
calibration curve range of the GC/MS system, extract 
dilution must take place. Additional internal standard must 
be added to the diluted extract to maintain the required 40 
ng/)LtL of each internal standard in the extracted volume. 
The diluted extract must be reanalyzed. 

11.4.4 Perform all qualitative and quantitative measurements as 
described in Paragraph 7.6. Store the extracts at 4°C, 
protected from light in capped vials equipped with unpierced 
Teflon-lined septa. 
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11.5 Data interpretation; 

11.5.1 Qualitative analysis: 

11.5.1.1 An analyte is identified by comparison of the 
sample mass spectrum with the mass spectrum of a 
standard of the suspected compound (standard 
reference spectrum). Mass spectra for standard 
reference should be obtained on the user's GC/MS 
within the same 12 hours as the sample analysis. 
These standard reference spectra may be obtained 
through analysis of the calibration standards. 
Two criteria must be satisfied to verify 
identification: (1) elution of sample component 
at the same GC relative retention time (RRT) as 
the standard component; and (2) correspondence of 
the sample component and the standard component 
mass spectrum. 

11.5.1.1.1 The sample component RRT must 
compare within +0.06 RRT units of 
the RRT of the standard component. 
For reference, the standard must be 
run within the same 12 hrs as the 
sample. If coelution of 
interfering components prohibits 
accurate assignment of the sample 
component RRT from the total ion 
chromatogram, the RRT should be 
assigned by using extracted ion 
current profiles for ions unique to 
the component of interest. 

11.5.1.1.2 The relative intensities of ions 
must agree within plus or minus 20% 
between the standard and sample 
spectra. (Example: For an ion 
with an abundance of 50% in the 
standard spectra, the corresponding 
sample abundance must be between 30 
and 70 percent. 

11.5.1.2 For samples containing components not associated with 
the calibration standards, a library search may be made 
for the purpose of tentative identification. 
Guidelines for making tentative identification are: 

(1) Relative intensities of major ions in the reference spectrum (ions 
>10% of the most abundant ion) should be present in the sample 
spectrum. 
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(2) The relative intensities of the major ions should agree within 0+20%. 
(Example: For an ion with an abundance of 50% in the standard 
spectrum, the corresponding sample ion abundance must be between 30 
and 70%). 

(3) Molecular ions present in the reference spectrum should be present in 
the sample spectrum. 

(4) Ions present in the sample spectrum but not in the reference spectrum 
should be reviewed for possible background contamination or presence 
of coeluting compounds. 

(5) Ions present in the reference spectrum but not in the sample spectrum 
should be reviewed for possible subtraction from the sample spectrum 
because of background contamination or coeluting peaks. Data system 
library reduction programs can sometimes Create these discrepancies. 

11.5.2 Quantitative analysis: 

11.5.2.1 When a compound has been identified, the 
quantitation of that compound will be based on the 
integrated abundance from the EICP of the primary 
characteristic ion. Quantitation will take placg^ 
using the internal standard technique. The 
internal standard used shall be the one nearest 
the retention time of that of a given analyte. 

11.5.2.2 Calculate the concentration of each identified 
analyte in the sample as follows: 

Water: 
(Ax) (Is) (Vt) 

concentration (ng/L) = 
(Ais) (RF) (Vo) (V,) 

where: 

Ax = Area of characteristic ion for compound 
being measured. 

Is = Amount of internal standard injected (ng). 
Vt = Volume of total extract, taking into account 

dilutions (i.e., a 1-to-lO dilution of a 1-mL 
extract will mean Vt = 10,000 /iL. If half 
the base/neutral extract and half the acid 
extract are combined, Vt = 2,000. 

Ais = Area of characteristic ion for the internal 
standard. 

RF = Response factor for compound beig measurec^^ 
(Paragraph 7.3.3). 

Vo = Volume of water extracted (mL). 
Vi = Volume of extract injected (uL). 
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11.5.2.3 Report results without correction for recovery 
data. 

11.5.2.4 Quantitation of multicomponent compounds (e.g., 
Aroclors) is beyond the scope of Method 8270. 

12. CALCULATION 

12.1 See Section 11.5.2.2. 

13. REFERENCES 

1. U.S. EPA 40 CFR Part 136, "Guidelines Establishing Test Procedures for 
the Analysis of Pollutants Under the clean Water Act, Method 625," 
October 26, 1984. 

2. U.S. EPA Contract Laboratory Program, Statement of Work for Organic 
Analysis, July 1985, Revision. 

3. Provost, L.P. and R.S. Elder, "Interpretation of Percent Recovery 
Data," American Laboratory, 15, 58-63, 1983. 

4. Eichelberger, J.W., L.E. Harris, and W.L. Budde, "Reference Compound 
to Calibrate Ion Abundance Measurement in Gas Chromatography-Mass 
Spectrometry Systems," Analytical Chemistry, 47, 995-1000, 1975. 

5. "Method Detection Limit for Methods 624 and 625," Olynyk, P., W.L. 
Budde, and J.W. Eichelberger, Unpublished report, October 1980. 

6. "Interlaboratory Method Study for EPA Method 625-Base/Neutrals, Acids, 
and Pesticides," Final Report for EPA Contract 68-03-3102 (in 
preparation). 

7. Burke, J.A. "Gas Chromatography for Pesticide Residue Analysis; Some 
Practical Aspects," Journal of the Association of Official Analytical 
Chemists, 48, 1037, 1965. 
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TITLE: TRAINING PROCEDURE FOR LABORATORY METHODOLOGY 
AND DOCUMENTATION OF TRAINING 

1. SUBJECT 

1.1 This Standard Operating Procedure (SOP) outlines how 
training of laboratory methodology is performed and how 
to document this training. 

2. PURPOSE 

2.1 The purpose of this SOP is to standardize training of 
laboratory personnel on methodology and provide a means 
of documenting this training. 

2.2 The purpose of documented training is to establish that 
an analyst is capable of meeting the precision and 
accuracy acceptance criteria of a given method. 

3. SCOPE 

3.1 This SOP is applicable to all Safety-Kleen laboratory 
employees conducting or receiving training on any 
analytical methodology. It is applicable to both 
initial training and retraining/recertification 
situations as well as partial training. 

4. RESPONSIBILITIES 

4.1 LAB MANAGER - Ensure that employees are being trained 
properly and timely, and that training documentation is 
complete and correct. Determine whether the employee 
is sufficiently trained to perform the method correctly 
and independently. Certify trainees who have 
successfully completed either initial training or 
retraining. 

4.2 TRAINER - Train the trainee on all aspects of the 
method - theoretical, procedural, mathematical 
calculations, etc. Demonstrate the method to the 
trainee. Document training by completing one of the 
following forms: Analyst Training Form, Analyst 
Retraining Form, Analyst Partial Training Form, or the 
Analyst Partial Retraining Form (Attachment 1). 
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4.3 TRAINEE - Ensure that method is understood and that 
(s)he is able to perform method independently. Ensure 
that training documentation is complete. 

5. DEFINITIONS 

5.1 TRAINER - Individual experienced in, and currently 
certified on, the method to be taught, who provides 
training to trainee. While it is the intent that 
trainers be experienced with the method, it is also 
recognized that under certain circumstances, such as 
when a new method is promulgated, no individual in the 
laboratory will be experienced or certified on the new 
method. Under such circumstances, it is permissible 
for two non-certified analysts to train each other, 
each fulfilling the role of trainer to the other. 
Technical assistance is available from the Tech Center 
to ensure proper implementation and execution of the 
new SOP. 

5.2 TRAINEE - Individual who will receive training. The 
trainee may be inexperienced on a method as in an 
initial training situation or experienced as in a 
recertification situation. 

5.3 LABORATORY MANAGER - Individual! in charge of a 
laboratory or a laboratory section (i.e. a group 
leader). This person is assumed to be perpetually 
trained and does not require training documentation 
unless (s)he is regularly performing sample analyses. 
"Regularly" performing sample analysis is defined as 
analyzing more than two samples per period which does 
not include any samples analyzed while fulfilling the 
role of trainer during training situations. In the 
case where the laboratory manager is regularly 
performing sample analyses, a complete training file 
must be maintained and his/her training may be: 

A) performed simultaneously with another analyst, 
i.e. the manager trains the analyst and the 
analyst trains the manager; or, 

B) performed by a Quality Assurance specialist, 
e.g. a QA Coordinator or the Training Chemist. 

5.4 INITIAL TRAINING - A training event in which the 
trainee has not been previously trained on the 
analytical method. 
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5.5 ANNUAL RETRAINING (RECERTIPICATION) - A training event 
in which the trainee has been previously trained on the 
method. Recertification of all analysts is required 
annually on all methods the analyst is required to 
perform. 

5.6 PARTIAL TRAINING (INITIAL AND RETRAINING) - A training 
event in which the trainee is trained on only a 
specific subset of the sections of an SOP. Certain 
situations exist where it is desirable to train and 
certify an analyst on only a portion of an analytical 
method (e.g. on the preparation portion only of the PCB 
method, 9202, and not on the analytical sections). In 
recognition of this need, a provision has been made for 
partial training of analysts who will be performing 
only a portion of an SOP. The procedure for partial 
training is identical to that for an initial or 
retraining event except that only the appropriate 
section(s) of a method are taught, learned, performed, 
and documented on the Analyst Partial (Re)Training 
Form. 

6. PROCEDURE 

6.1. INITIAL TRAINING 

6.1.1 The lab manager or designee assigns a trainer who 
is experienced in the method which is going to be 
taught and who is currently certified in that 
method, to train the trainee. 

6.1.2 Using a written SOP, the trainer explains each 
section of the method to the trainee such that 
both are confident that the details of the method 
are understood by the trainee. 

6.1.3 The trainer and the trainee document this 
understanding in Section 1 of the Analyst Training 
Form (Attachment l). Both should initial each 
section in the spaces provided on the form. If a 
section does not exist in the method, write "N/A" 
in the initials space. 

6.1.4 The trainer demonstrates the method to the trainee 
by analyzing appropriate training samples and 
generating at least three sets of valid non-zero 
analytical data. Appropriate training samples 
include initial multipoint calibrations, CCSs, 
duplicate "non-zero" samples (samples which 
contain detectable quantities of analyte), matrix 
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spiked samples, matrix spike duplicates, etc., 
with the condition that such are specifically 
called for in the SOP. Special certification 
samples provided by the Tech Center which contain 
known <^antities of analyte(s) are also acceptable 
as training samples. All analytical data 
generated during the demonstration of the method 
must meet the acceptance criteria as set forth in 
the QC section of the SOP to be acceptable for 
training. This demonstration of the method by the 
trainer to the trainee shall be documented in 
Section 2 of the Analyst Training Form. The 
analytical data generated shall be attached to the 
form and the results recorded in Section 3. 

6.1.5 The trainee then performs the method by repeating 
the same three sets of analyses performed by the 
trainer and under the observation of the trainer. 
The results must be within the method control 
limits as specified in the SOP to be acceptable 
for analyst certification. The analytical results 
generated by the trainee shall also be recorded in 
section 3 and attached to the Analyst Training 
Form. 

6.1.6 The Analysts Training Form is forwarded to the 
laboratory manager or his/her designee for 
evaluation. Depending on the results of the 
evaluation, the laboratory manager or designee 
either certifies the trainee, establishing that 
the trainee is capable of performing the method 
correctly and independently, or schedules 
additional training to achieve analyst 
certification. 

6.1.7 The results of any additional training shall also 
be attached to the Analysts Training Form. 

6.1.8 Steps 6.1.6 and 6.1.7 are repeated until the 
trainee achieves certification on the method. 
This initial training certification is valid for 
one year unless a new revision of the method is 
promulgated before the end of that one year 
period. 
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6.2 ANNUAL RETRAINING 

6.2.1 Annual retraining/recertification is performed in 
situations where the analyst has previously been 
trained on the method, i.e. has had an initial 
training. Recertification of all analysts is 
required annually on all methods the analyst is 
required to perform. 

6.2.2 The lab manager or designee assigns a trainer who 
is currently certified to perform the method to 
train the trainee. 

6.2.3 The trainee reviews each section of the method and 
documents this review in Section 1 of the Analyst 
Retraining Form (Attachment 1). 

6.2.4 For recertification, the QC data which is being 
generated on a daily basis can be used to document 
that the analyst can meet the precision and 
accuracy requirements as set forth in the method. 
The trainer shall observe the trainee performing 
one of the required QC analyses and the results 
shall be documented in Section 2 of the Analyst 
Retraining Form. 

6.2.5 The results generated from the analysis of two 
other unobserved sets of QC data performed by the 
trainee shall be recorded in Section 3 of the 
Analyst Retraining Form. 

6.2.6 The Analyst Retraining Form is forwarded to the 
laboratory manager or his/her designee for 
evaluation. Depending on the results of the 
evaluation, the laborato^ manager or designee 
either certifies the trainee, establishing that 
the trainee is capable of continuing to perform 
the method independently and correctly, or 
schedules additional training to achieve analyst 
recertification. 

6.2.7 The results of any additional training shall be 
attached to the Analyst Retraining Form. 

6.2.8 Steps 6.2.6 and 6.2.7 are repeated until the 
trainee has been recertified on the method. This 
retraining certification is valid for one year 
unless a new revision of the method is promulgated 
before the end of that one year period. 
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6.3. INITIAL PARTIAL TRAINING 

6.3.1 The laboratory manager or designee assigns a 
trainer who is currently fully certified (as 
opposed to partially certified) in the method to 
train the trainee. 

6.3.2 Using a written SOP, the trainer explains the 
appropriate sections of the SOP to the trainee 
such that both are confident that the trainee 
understands the details of those portions of the 
method which (s)he will be required to perform. 
It is mandatory to cover The Scope & Application 
and Safety & Waste Handling sections of the SOP as 
well as any pertinent deviations. 

6.3.3 The trainer and trainee document this 
understanding by completing Section 1 of the 
Analyst Partial Training Form (Attachment 1) by 
listing each section of the SOP that was covered. 
Both trainer and trainee should initial each 
section covered in the spaces provided on the 
form. 

6.3.4 The trainer demonstrates the method to the trainee 
by preparing and analyzing three sets of nOn-zero 
analytical data and (where applicable) a method 
blank. To use the previous example, where the 
analyst is being trained on only the prep portion 
of SOP 9202, the preparation of a method blank, a 
positive (non-zero) "production" sample, a matrix 
spike, and a matrix spike duplicate would be 
appropriate. All analytical data generated during 
the demonstration of the method must meet the 
acceptance criteria as set forth in the QC section 
of the SOP to be acceptable for training. This 
demonstration of the method by the trainer to the 
trainee shall be documented in Section 2 of the 
Analyst Partial Training Form. The analytical 
data generated shall be attached to the form and 
the results recorded in Section 3. 
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6.3.5 The trainee then performs the method by repeating 
the same three preparations and/or analyses 
demonstrated by the trainer and under the 
observation of the trainer. In the case where the 
analyst is being trained on preparation procedures 
only, these samples will be analyzed by the 
trainer (who, as was noted above, is fully 
certified in all sections of the method). The 
analytical results generated by the trainee must 
be within the method control limits as specified 
in the QC section of the SOP to be acceptable for 
analyst partial certification. The results 
generated by the analysis of the samples prepared 
by the trainee shall also be recorded in Section 3 
and attached to the Analyst Partial Training Form. 

6.3.6 The Analyst Training Form is forwarded to the 
laboratory manager or his/her designee for 
evaluation. Depending on the results of the 
evaluation, the laboratory manager or designee 
either certifies the trainee, establishing that 
the trainee is capable of performing those 
sections of the method independently and 
correctly, or schedules additional training to 
achieve analyst certification. 

6.3.7 The results of any additional training shall also 
be attached to the Analyst Training Form. 

6.3.8 Steps 6.3.6 and 6.3.7 are repeated until analyst 
partial certification is achieved. This initial 
partial certification is valid for one year unless 
a new version of the method is promulgated before 
the end of that one year period. 

6.4 AmnJAL PARTIAL RETRAINING 

6.4.1 Annual partial retraining/recertification is 
performed in situations where the analyst has 
previously been partially trained on the method, 
i.e. has had an initial partial training. Partial 
(or full) recertification of all analysts is 
required annually on all methods the analyst is 
required to perform. 

6.4.2 The lab manager or designee assigns a trainer who 
is currently fully certified (as opposed to 
partially certified) to perform the method to 
train the trainee. 
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6.4.3 The trainee reviews each section of the SOP 
pertinent to his/her partial certification and 
documents this review in section 1 of the Analyst 
Partial Retraining Form (attachment 1). 

6.4.4 For recertification, the QC data which is being 
generated (partially) by the analyst on a daily 
basis can be used to document that the analyst can 
meet the precision and accuracy requirements as 
set forth in the method. The trainer shall 
observe the trainee partially performing one of 
the required QC analyses and the results shall be 
documented in section 2 of the Analyst Partial 
Retraining Form. 

6.4.5 The results generated from the analysis of two 
other unobserved sets of QC data partially 
performed by the trainee shall be recorded in 
section 3 of the Analyst Partial Retraining Form. 

6.4.6 The Analyst Partial Retraining Form is forwarded 
to the laboratory manager or designee for 
evaluation. Depending on the results of the 
evaluation, the laboratory manager or designee 
either certifies the trainee establishing that the 
trainee is capable of continuing to partially 
perform the method independently and correctly, or 
schedules additional training to achieve analyst 
partial recertification. 

6.4.7 The results of any additional training shall also 
be attached to the Analyst Partial Retraining 
Form. 

6.4.8 Steps 6.4.6 and 6.4.7 are repeated until the 
trainee has been partially recertified on the 
method. This partial retraining certification is 
valid for one year unless a new revision of the 
method is promulgated before the end of that one 
year period. 
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ANALYST TRAINING FORM 

Trainee: Analysis: 

Method: 

Trainer: Revision: 

1. The following sections of the method were explained 
by the Trainer and understood by the Trainee: 

Trainer Trainee 

Scope & Application 
Safety & Waste Handling 
Summary of Method 
Sample Handling & Pres. 
Interferences 
Apparatus 
Reagents 
Preventive Maintenance 
Trouble Shooting / 
Corrective Action 

Quality Control 
Procedure 
Calculations 
References 
Attachments 
Deviations 

2. Trainee observed analysis performed by Trainer: 

3. Trainee repeats analysis. Comparative results: 

Sample Type/ID TRAINER RESULTS TRAINEE RESULTS 

ANALYST CBRTIPIED TO PERFORM METHOD ON: BY! 

(Attach all pertinent analytical data) 



ANALYST PARTIAL TRAINING FORM 

Trainee: Analysis: 

Method: 

Trainer: Revision: 

1. The following sections of the method were explained 
by the Trainer and understood by the Trainee: 

Trainer Trainee 

Scope & Application 
Safety & Waste Handling 

Deviations 

2. Trainee observed method performed by Trainer; 

3. Trainee repeats analysis. Comparative results: 

Sample Type/ID TRAINER RESULTS TRAINEE RESULTS 

ANALYST CERTIFIED TO PERFORM METHOD ON; • BY: 

(on above sections only) 

(Attach all pertinent analytical data) 



ANALYST PARTIAL RETRAINING FORM 

Trainee: 

Trainer: 

Analysis: 

Method: 

Revision: 

1. The following sections of the Method were reviewed and 
understood by the Trainee: 

Scope & Application 
Safety & Waste Handling 

Trainee 

Deviations 

Trainer observed Trainee perform a QC procedure: 

QC Type/ID Date Trainee 
Result 

Trainer 
Approval 

Unobserved QC results: 

QC Type/ID Date Result Trainee 

ANALYST RECERTIFIED ON: 

(on above sections only) 

BY: 



ANALYST PARTIAL RETRAINING FORM 

Trainee: 

Trainer: 

Analysis: 

Method: 

Revision: 

1. The following sections of the Method were reviewed and 
understood by the Trainee: 

Scope & Application 
Safety & Waste Handling 

Trainee 

Deviations 

Trainer observed Trainee perform a QC procedure: 

QC Type/ID Date Trainee 
Result 

Trainer 
Approval 

Unobserved QC results: 

QC Type/ID Date Result Trainee 

ANALYST RECERTIFIED OM: 

(on above sections only) 

BY: 
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Introduction 

Success in compliance with the regulatory ground-water 
monitoring programs will depend in part on the ability to 
provide reliable water level and water quality data. Many of 
the routine sampling procedures have been monitored by the EPA 
and various state environmental regulatory agencies. 

All employees involved in ground-water sampling projects 
are required to review this procedures manual before sampling 
to ensure the continued generation of reliable data. These 
procedures are based on experience gained from collecting 
thousands of ground-water samples and the latest information 
available in guidance manuals. This manual may be updated as 
additional experience and information are acquired-

Pre-Field Activities 

Several activities are conducted prior to departure for 
the project site. A project team is assigned and the members 
begin coordinating the sample collection event with the 
client(s) and laboratory. Field equipment is checked and 
organized. Pertinent Health and Safety criteria are reviewed, 
and a Health and Safety Plan may be developed. Monitoring 
well access is checked, and provisions are made to pack the 
necessary equipment and well keys for delivery to the project 
site. 

Project Team 

Water quality project teams will consist of the project 
director, the sampling supervisor, and field team members. 
The qualifications and responsibilities of individual project 
team personnel are: 

1. Project Director 

a. Schedule sampling events; 

b. Assign qualified personnel to the field team; 

c. Monitor sampling activities (calls from field 
personnel, etc.); and 

d. Management of report preparation. 



Sampling Supervisor 

a. Qualified chemist; 

b. Knowledgeable in sampling techniques; 

c. Knowledgeable in operation and maintenance of 
instruments; 

d. Knowledgeable about site safety plan and 
procedures; and 

e. Responsible for: 

i. Logging data; 

ii. Shipping samples; 

iii. Chain-of-custody/sample-analysis-request 
forms; 

iv. Laboratory contact; 

V. On-site client contacts; 

vi. Assigning field team members' responsi
bilities and overall supervision; 

vii. Preparations for sampling event; and 

viii.Ensuring the proper equipment is 
available and operating. 

Field team members 

a. Knowledgeable in sampling techniques; 

b. Able to calibrate and operate instruments 
properly; 

c. Log data acquired during sampling; and 

d. Assist the sampling supervisor as necessary. 

Preparation 

The TriHydro sampling supervisor will review the current 
sampling and analysis plans and assessment reports to deter
mine if any plans or reports need to be brought to the site 
during monitoring. The sampling supervisor will also evaluate 
whether any changes have been made in the sampling and 



analytical procedures, and if any groups need to be contacted 
about split sampling. 

The sampling supervisor will review available water 
quality and water level data before leaving for the sampling 
site. This preparation ensures that the proper equipment and 
personnel are available at the site. 

All monitoring equipment will be inspected prior to 
departure, ensuring that it is in proper working order. The 
specific conductance and pH meters should be operated and 
standardized before going to the field. 

Equipment Inventory 

The following equipment and supplies are available for 
ground-water monitoring: 

1. Water Level Measurements 

Well and gate keys 

Actat M-scope (if hydrocarbon contamination is not 
expected) 

Oil/Water Interface Probe (if hydrocarbon contami
nation is expected) 

Steel Tape and Hydrocarbon Paste 

Gloves 

2. Hydrocarbon Thickness Measurements 

Well and gate keys 

Oil/Water Interface Probe 

Steel Tape and Hydrocarbon Paste 

Gloves 

3. Water Quality Monitoring 

Well and gate keys 

Bailers - PVC, teflon, and/or stainless steel 
(select proper type, diameter, and length) 



Bladder pump, logic unit, sample line, airline, 
regulator, and pressure source (pump or nitrogen 
tank) 

Rope and cable for sampling devices 

Detergent or solvent for cleaning bailers 

Bailer winch and pipe vice 

Tarps 

Separatory funnel 

Blank PVC casing with bottom cap for discrete fluid 
sample collection 

Gloves 

Buckets for water disposal 

pH meter, probe, and two buffer solutions 

Conductance meter and probe 

Thermometer or temperature probe 

Glass or plastic beaker for field analyses 

Filtration unit, appropriate filters, regulator, 
and pressure source (pump or nitrogen tank) 

Sample bottles and preservatives 

Coolers and bagged ice or Blue Ice 

Distilled water and squirt bottles 

Brushes dedicated for decontamination 

Decontamination containers dedicated for wash, 
rinse 1 and rinse 2 

Bailer storage bags 

Chain-of-custody/sample-analysis-request forms 

4. Safety Equipment 

Health and Safety Plan 

Hard hats 



Goggles or safety glasses 

Gloves 

Tyvec suits and booties 

- Appropriate shoes or boots 

Respirators with appropriate cartridges 

Explosimeter and/or organic vapor meter 

First-aid kit 

Selection of Sampling Equipment 

Various sample collection equipment will be used, 
dependent on the constituents monitored. The following 
sampling devices are available: 

1. Gas-operated teflon bladder pump with adjustable 
flow 

2. Double and single check valve teflon bailers 

3. Single check valve stainless steel bailers 

4. Submersible pumps with teflon impellers and dedi
cated discharge tubing 

The selection of teflon or stainless steel depends on the 
constituents of principal interest: teflon is the preferred 
choice when inorganic constituents (including metals) are of 
principal interest, and stainless steel is the preferred 
choice when organic constituents are of principal interest. 
PVC bailers will be used for evacuating wells prior to 
sampling, but equipment of PVC construction will not be used 
for the actual sampling. 

Safetv Procedures 

The sampling supervisor will review all available data 
and determine the possible health and safety hazards at the 
site. He or she will prepare a Health and Safety Plan (if 
determined by the sampling supervisor to be necessary), and 
make copies of the Plan available to all field team members. 
He or she will inform all field team members immediately 
before monitoring of the kinds of contaminants found or 
expected to be found at the site, and the possible hazards. 



The sampling supervisor will be responsible for bringing 
the appropriate safety equipment to the monitoring site. All 
field team members will be knowledgeable in the operation of 
safety equipment he or she will be using. Each field team 
member is responsible for (1) bringing appropriate safety 
equipment to each well during monitoring, (2) making it 
immediately available for use, (3) recognizing safety or 
health hazards, and (4) undertaking the appropriate safety 
precautions. 

The field team will consist of a minimum of two people at 
or in the general vicinity of the sampling site. If a field 
team member will be out of visual contact with the other 
member (s) of the sampling party, he or she will inform the 
sampling supervisor of his/her location before heading to the 
monitoring site. 

Access Control 

Various protective measures for limiting access to 
ground-water monitoring wells are employed. Access to 
individual monitoring wells is controlled by one or more of 
the following methods; 

1. Oversize above-ground protective steel casing with 
locking lid; 

2. Flush mounted well boxes with locking lids and 
seated box covers; or 

3. Wells installed in a controlled access area (i.e., 
inside the perimeter of a fenced area with locking 
gates). 

The measures listed above ensure only authorized personnel 
will have access to the monitoring well network. Well keys 
are retained by the client (e.g., property owner and/or lease 
holder), project director,- and other authorized personnel. 

Sample Collection 

Activities conducted during a sample collection event 
include monitoring of fluid levels, well preparation, and 
sample collection. If immiscible fluids are present and 
discrete fluid samples are required, the non-aqueous samples 
are collected prior to well preparation. The procedures for 
sample collection, listed in order of implementation, are: 

1. Fluid level measurements; 



2. Collection of immiscible fluids; 

3. Well preparation; 

4. Sample withdrawal; 

5. Field analysis; and 

6. Filtration. 

Water Level and Hydrocarbon Thickness. Measurements 

Fluid level data are collected every time that a water 
quality monitoring event takes place, to determine the 
horizontal and vertical ground-water flow gradients. Water 
level and hydrocarbon thickness measurements are collected 
prior to preparing the well for sample collection. The total 
depth of the well is periodically measured to determine if the 
well is silting in and needs to be rehabilitated or replaced. 
The total depth of the well is needed as well as the water 
level in order to calculate the volume of standing water in 
the casing. This ensures that the proper volume of water will 
be evacuated to provide a sample representative of formation 
fluids. 

In wells with no light immiscible phase (i.e., hydrocar
bon floating on the water), an electronic measuring device, 
such as Actat M-scope, is used to measure the depth tp the 
surface of the ground water. When the signal has tripped, the 
probe is slowly lowered and raised to accurately identify the 
water surface. These measurements are recorded to the nearest 
0.01 foot. The point of reference is marked on the north side 
of the well casing, unless otherwise specified. 

In wells with light and/or dense phase immiscible layers, 
an electronic oil/water interface probe is used to determine 
the interfaces of the immiscible layers (i.e., air to light 
immiscible, light immiscible to water, and water to heavy-
immiscible) . As the interfaces are detected, the probe is 
slowly lowered and raised to ensure accurate measurement of 
the interface. These measurements are recorded to the nearest 
0.01 foot. The point of reference is marked on the north side 
of the casing, unless otherwise specified. 

All measurements during a particular monitoring event are 
made to the designated reference points with the same instru
ment, to ensure internal consistency. The vertical reference 
points (i.e. north side top of casing) are established by a 
licensed surveyor or under supervision of a professional 
engineer in relation to the nearest permanent benchmark (i.e., 
use and GS, USGS, or NGVD). The horizontal well coordinates 
are established by marking distances in reference to the 
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project site plan in triangulation or by surveying in refer
ence to the nearest permanent benchmark. 

Collection of Immiscible Fluids 

If separate phase sampling is required, immiscible fluids 
(either "floaters or sinkers") are collected prior to well 
preparation. The presence of an immiscible fluid layer is 
detected as outlined in the previous section "Water Level and 
Hydrocarbon Thickness Measurements." The type and measured 
thickness of an immiscible fluid layer determines which 
procedures to follow for collection of discrete fluid samples. 

The bailer and rope lengths are measured prior to the 
sample collection. In wells with light phase immiscible 
fluids, a top-loading or bottom flow control bailer may be 
used for sample collection. A separatory funnel or control-
flow bottom emptying device can be utilized to separate the 
immiscible fluid from ground water collected when a thin 
immiscible fluid layer is present. 

Dense phase immiscible fluids are collected by lowering 
a bottom-loading bailer below the depth the dense phase 
immiscible layer is detected. A separatory funnel or control-
flow bottom emptying device can be utilized to separate the 
immiscible fluid and ground water collected when a thin 
immiscible fluid layer is present. 

Well Preparation 

The column of standing fluid, calculated based on the 
fluid level and total casing depth, is used to determine the 
volume of water to be removed from the well for development. 
A minimum of three times the calculated well casing volume is 
evacuated from a well, except when slow recovery is encoun
tered due to low formation permeability. Contaminated ground 
water produced during well development should be discharged to 
the nearest waste disposal, recycling, or treatment facility, 
or stored in drums until it can be transported to an approved 
disposal, recycling, or treatment facility. 

If the well is incapable of yielding three times the 
casing volume, it will be evacuated to dryness. When the well 
recovers sufficiently, a sample is checked for pH, conductivi
ty, and temperature, and the samples are then collected. 
After sample collection, a final check of pH, conductivity, 
and temperature is made to verify water quality stability. 

All well development data are recorded in the supervising 
sampler's field log book. In the event more than one sampling 



team is onsite, data logged in the technician's log book will 
be transferred to the supervisor's notebook. 

Sample Withdrawal 

To ensure the ground-water sample from a well is repre
sentative of the formation, physical and chemical alteration 
must be minimized during sampling. The following measures are 
taken to accomplish this: 

1. Appropriate construction materials for sampling 
devices (see "Selection of Sampling Equipment"); 
and 

2. Equipment blanks and thorough decontamination of 
field equipment between wells to ensure no cross 
contamination occurs (see "Decontamination Proce
dures Between Wells") if non-dedicated sampling 
equipment is used. 

Ground-water samples are collected in order of decreasing 
volatility of the constituents being analyzed. A collection 
order for some common constituents follows: 

1. Volatile organics (VGA) 

2. Purgeable organic carbon (POC) 

3. Purgeable organic halogens (POX) 

4. Total organic halogens (TOX) 

5. Total organic carbon (TOO 

6. Extractable organics 

7. Total metals 

8. Dissolved metals 

9. Phenols 

10. Cyanide 

11. Major ions 

12. Turbidity 

13. Nitrate and ammonia 

14. Radionuclides 



The exception to this collection order occurs if the well 
produces lots of sediment. The samples for total and dis
solved metals analyses can be moved up in the collection order 
so that the sediment does not make field filtration impossible 
or cause false conclusions about metals content in ground 
water. 

Sample agitation is minimized by slowly lowering the 
sampling device into the well and transferring slowly from the 
sampling device to the sample container. The sample bottles 
should be filled to minimize headspace and all air bubbles 
must be eliminated from the final VOA sample. 

With the exception of discrete-phase sampling when 
multiple phases are present, no intermediate containers will 
be used to handle ground-water samples, and samples will be 
transferred directly from the sampling device to sample 
containers. In the case where discrete sampling is required 
in a multiple-phase situation, one of the three following 
mechanisms will be selected to collect the aqueous phase: 

1. Bottom-loading bailer equipped with a control-flow 
device. 

2. Secondary sampling casing installed in the well 
such that light immiscible phases are isolated from 
the water column. 

3. Separatory funnel used to decant the ground-water 
sample from the immiscible phase. 

Selection of one of the above methods depends on field 
conditions and will be made appropriately such that consis
tency is maintained. 

Samplers will wear clean gloves at each well, in order to 
prevent contamination of equipment and samples with the hands. 
Two field personnel are recommended for filling sample 
containers. One person handles the rope and bailer, and the 
other person handles the container. 

Field Analyses 

Specific conductance, pH, and temperature are measured at 
the time the well is sampled. The measurement procedures are: 

1. The pH meter should be calibrated using National 
Bureau of Standards (NBS) approved buffers. Unless 
acidic conditions are anticipated, pH 7 and pH 10 
buffers are used to calibrate the meter. Check the 
meter for specific calibration instructions. 
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2. After well preparation, collect some of the water 
being sampled in a beaker. Place the clean con
ductivity and temperature probes (or thermometer if 
the temperature probe is not available) in the 
beaker and gently swirl. Select the range on the 
conductivity meter that is approximately twice your 
reading (i.e., the reading is 980 fimhos, so the 
range selected would be 0-2,000 /zmhos) . Allow 30 
seconds for equilibration, swirl the probes, and 
record the temperature and conductivity in the 
field log book. 

3. Place the clean pH probe in the beaker used for 
conductivity and temperature, and gently swirl. 
Allow 30 seconds for equilibration, read the pH, 
and record in the field log book. 

Additional unstable water quality constituents measured 
in the field at the time of collection may include redox 
potential, dissolved oxygen, chlorine, and turbidity. If 
required, these parameters will be measured in the field with 
appropriate equipment (specific ion electrodes, for example). 

Filtration 

To minimize chemical changes of ground-water samples, 
filtration should be done v/ithin 10 minutes of sampling. 
Samples are transferred directly from the sampling device to 
the filtration device. Filtration will only be performed on 
samples collected for dissolved constituent analysis. 

All ground-water samples, are filtered with nitrogen or 
argon. Pore size of the filters is 0.45 micron. Samples 
which are filtered must be marked as such on the labels on the 
sample bottles. 

The filter chamber should be thoroughly rinsed out with 
distilled water and decontaminated according to "Decontamina
tion Procedures Between Wells" of this manual. The chamber 
needs to be rinsed with a small amount of sample, and approxi
mately 50 ml of sample needs to be pushed through the filter 
before the filtrate is allowed to run into the sample bottle. 
The filter should be handled with tweezers to prevent contami
nation. 

Observation should be made during filtration, including 
rate of filtration, color changes in the sample or filtrate, 
degassing, etc. Observations should be recorded in the field 
log book. 
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Sample Preservation and Handling 

Laboratories are required to add the preservative to the 
sample bottles before they are shipped to the field, because 
the preservatives are more easily contaminated in the field. 
All samples are collected and preserved, and holding times 
followed in accordance with protocol as listed in Table 2-21 
of the 3rd Ed. of "Test Methods for Evaluating Solid Waste" 
EPA SW-846 (SW-846, Revision 1, July 1992). Samples are not 
transferred from one container to another. The sample 
container type is noted in reference to the recommendations 
for sample container type by analysis listed in SW-846. 

The sample containers are stored on ice in a cooler for 
delivery to the laboratory. The organization of sample 
containers either by sample location or analyses may be 
appropriate. Glass containers should be protected against 
breakage during transport to the laboratory. Provisions 
should also be taken to minimize the possibility of samples 
freezing during transport. 

Chain-of-Custodv Control 

A record of sample possession from "cradle to grave" is 
kept in project files. The sample tracking starts with the 
sample container label. Information provided on the sample 
label should be complete and accurate. A copy of the chain-
of -custody/sample-analysis-request forms should accompany each 
batch of sample containers from project site to the laborato
ry. 

Sample Label 

The information which should appear on the sample 
container label includes: 

1. Sample identification number 

2. Project number 

3. Place of collection 

4. Date and time of collection 

5. Personnel collecting the sample 

6. Preservative 
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Chain-of-Custody/Sample Analysis Request Forms 

All samples are accompanied by chain-of-custody/sample-
analysis-request forms (Figure 1 or equiyalent) . The sampling 
superyisor is to keep a copy of this form. Samples are 
ideally sent to the laboratory on the day of sampling. The 
laboratory is called at the time of shipment and informed of 
carrier, arriyal time, and location. 

Custody Seal 

When the samples leaye custody, the shipping container is 
sealed with a custody seal to ensure that the samples haye not 
been disturbed during transportation to the laboratory. The 
personnel receiying the coolers are to note the condition of 
the seal and the sample containers within. 

If the client prefers, indiyidual sample containers can 
be proyided with custody seals prior to placement in the 
shipping container for added assurance of sample integrity. 

Analytical Methods 

The sampling superyisor, in conjunction with the labora
tory, will select the appropriate methods based on releyant 
regulations and guidance, desired detection limits, and 
laboratory capability. Analytical methods m.ay be selected 
from "Standard Methods for the Examination of Water and 
Wastewater," SW-846 (Reyision 1, July 1992), "Methods for 
Chemical Analysis of Water and Wastes" (EPA-60-4-79-020), as 
well as yarious American Society of Testing and Measurements 
(ASTM) procedures. When situations are encountered where the 
aboye methodologies are not applicable, methods will be 
selected which reflect industry standard procedures. In some 
instances, redundant methodologies (e.g., oil and grease and 
total petroleum hydrocarbons) may be appropriate. These 
decisions should be made in consultation with the sampling 
superyisor, the client, and, if appropriate, goyernmental 
agencies. 

Of critical importance in selecting an analytical method 
is the expected detection limit, which must be equal to or 
lower than the releyant ground-water standard, cleanup leyel, 
or other appropriate measure of water quality. Expected 
detection limits are proyided in the references of analytical 
methodology or at 40 CFR Part 264, Appendix IX. 
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CHAIM-OF-CUSTCDr RECORD Pags of 

Project Ho.: Today's Date: Date Results Requested: Analyses Requested Project Ho.: Today's Date: Date Results Requested: 

Sampler's Name: Phone No.: 

307-745-747A 

Fax No.: 

307-745-7729 

Company Name and Address: 
TriHydro Corporation 
920 Sheridan 
Laramie, wr 02070 

Company Contact: 

Collector's Sample No. Sample Matrix 
Date Sampled/ 
Time Sampled 

No. of 
Containers 

Remarlcs: 

Rel inquUhed by: 

Relinquished by: 

Relinqutshed by: 

Affiliation: 

Affiliation: 

Affiliation: 

Were sanples received In good condition? 

Date/Time: 

Date/Time: 

Oate/rimei 

Received by: 

Received by: 

Received by: 

Affiliation: 

Affiliation: 

Affiliation: 

Date/Time: 

Date/Time: 

Date/Tima; 

Retnarka: 

FIGURE 1 : CHAIN-OF-CUSTODY / SAMPLE ANALYSIS REQUEST FORM 



Field OA/OC Procedures 

The procedures outlined below are followed by field team 
members to ensure the collection of reliable data during the 
ground-water monitoring event. The various samples which can 
be prepared and submitted for QA/QC analysis in addition to 
the well samples are also described. 

Potential Contamination from Ground Surf ace...Contaminants 

During evacuation and sampling of ground-water monitoring 
wells, certain measures are employed to reduce the potential 
for ground surface contamination of sampling equipment. A 
dedicated plastic apron is placed around the casing and the 
immediate area to reduce the chance of sampling ec[uipment 
contacting the ground surface. Care is taken to prevent 
contact of ropes and tubing with the ground. In the event 
that equipment must be laid down, the apron provides a 
contaminant-free area. 

Field Observations 

Field observations are critical in the verification and 
interpretation of laboratory data. Field observations during 
well preparation and sampling are recorded in the field log 
book. The following observations should be noted in field 
books": 

Color 

Amount and type of sediment 

Degassing 

Hydrocarbon film 

Approximate water level elevations during well 
preparation and sampling 

Approximate rate of recharge 

Volume of water evacuated 

pH 

Specific conductance 

Temperature 
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Miscellaneous conditions which the sampler finds 
noteworthy 

All field monitoring equipment is calibrated daily 
according to procedures outlined in SW-846. The specific 
conductance meter is checked with a standardized solution 
before each sampling trip. The pH meter is calibrated with 
two buffers at the beginning of each day and checked with two 
buffers periodically during the day. Additionally, the 
calibration is checked with a single buffer before each 
measurement. 

Water chemistry field parameters are measured in a 
dedicated container. For specific conductance measurements, 
the glass probe must be used when there is organic contamina
tion. The other probes can be used if no organic contamina
tion is present. 

Blanks. Spikes, and Duplicate Samples 

The integrity of the samples are ensured by preparing one 
or more of the following quality control samples (if neces
sary) . The QA/QC samples and frequencies described below are 
consistent with the TEGD and SW-846 (Revision 1, July 1992), 
which are guidance documents for RCRA projects: 

1. Trip Blank - Fill one of each type of sample bottle 
with an organic or aqueous solution free of any 
analytes of interest, transport to the site, handle 
like a sample and return to the laboratory for 
analysis of volatile organic compounds. This 
sample set remains sealed until analysis. One trip 
blank is recommended per sampling day, with a 
minimum of one per 20 samples. 

2. Equipment Rinsate Blank - To ensure decontamination 
is properly executed, an aqueous or organic solu
tion free of any analytes of interest is poured 
through the sampling equipment, transferred to 
sample bottles and sent to the laboratoiry for the 
same analyses as the environmental samples. One 
equipment rinsate blank is recommended for each 
type of sampling equipment employed at a frequency 
of one per sampling day, with a minimum of one per 
20 samples. An equipment rinsate blank will be 
prepared with every 10% of daily bailer uses. 

3. Blind Duplicate - To ensure contract laboratory 
accuracy, two separate samples are collected in the 
field from the same source at the same time. One 
sample set is labelled with the monitoring well's 
nomenclature and one set is labelled with alternate 
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nomenclature. One blind duplicate is recommended 
every sampling day, with a minimum of one per 20 
samples. Blind duplicates are analyzed for the 
same constituents as the environmental samples. 
10% of all ground-water samples collected will be 
blind duplicates. 

4. Field Blank - To ensure laboratory accuracy, one 
field blank per day will be collected. A field 
blank is collected by filling a set of sampling 
containers with an aqueous or organic solution free 
of the analytes of interest. A field blank is 
analyzed for the same constituents as the environ
mental samples. 

5. Matrix Spike - For each sampling batch of 20 sam
ples or less, enough volume should be collected for 
at least one sample so as to allow the laboratory 
to prepare one matrix spike and either one matrix 
duplicate or one matrix spike duplicate for each 
analytical method employed. 

Decontamination Procedures Between Wells 

Any time monitoring equipment is transferred from one 
well to another, the following decontamination procedures will 
be followed: 

1. Wash in two separate dedicated containers of ' ah 
organic detergent/solvent with vigorous brushing 
inside and out. Remove the check valves on bailers 
to ensure total decontamination. 

2. Wash with a pressurized spray of tap water or rinse 
in a dedicated container of tap water. 

3. Rinse in one dedicated container of distilled 
water. 

4. Repeat the process if the bailer feels greasy, has 
particulate matter attached to it, or is stained. 

Acceptable organic detergents and solvents are Simple Green, 
hexane, acetone, and methanol. Care must be taken that the 
cleaning agent does not contain constituents to be monitored 
in the samples. 

Disposable items such as bailer rope and sampler's gloves 
are never transferred from one well to another. If any of the 
equipment cannot be decontaminated to the point it does not 
feel greasy, is stained, or has particulate matter attached, 
it should be discarded. 
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Laboratory OA/OC Procedures 

The QA/QC program employed by the contract laboratory 
will be evaluated by the sampling supervisor to ensure the 
quality of analytical data generated. The guidelines used 
will depend on project needs and client direction, but will 
generally follow SW-846 or TEGD protocol if appropriate. The 
use of sufficient blanks, duplicates, and spike samples to 
detect erosion in the quality of analytical data will be 
employed as determined necessary. In all cases, it must be 
remembered that the analytical data could be involved in 
litigation. If the quality of the analytical data cannot be 
defended, the data will most likely be inadmissible as 
evidence. Specific guidelines which will be followed by the 
laboratory are; 

1. Holding Times - Samples will be analyzed within a 
time period beginning on the day the sampile was 
collected and specific to the type of analysis 
performed. Holding times should be consistent with 
Table 2-21 of the 3rd Edition of SW-846 (Revision 
1, July 1992) . It is the responsibility of the 
laboratory to meet these time constraints. 

2. Reagent Blanks - Reagent blanks will be run peri
odically with samples in order to detect contamina
tion within the laboratory. These blanks will be 
prepared and analyzed in accordance with the labo
ratory standard operating procedures (SOPs). 

3. Surrogate Compounds - To determine whether lab 
instrumentation is detecting compounds present and 
accurately determining their concentrations, surro
gate compounds are added to the samples in known 
concentrations. The reported concentrations of the 
surrogates must be within certain limits set by the 
EPA. The procedures and control limits will be 
specified in the laboratory SOPs. 

4. Duplicate Samples - If determined necessary, dupli
cate samples will be collected for 10% of the water 
samples, and sent to a separate laboratory as a 
laboratory QA check. Samples to be duplicated will 
be chosen randomly. The samples and the duplicate 
sample will be analyzed for the same parameters by 
the same methods. 

o 
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Audit Procedures 

The sampling supervisor will monitor and audit the 
performance of the QA procedures outline in this plan. The 
sampling supervisor will conduct field and office audits which 
will ensure that the activities are being performed as 
described in the plan. This ensures that the information 
being gathered is reliable and of good quality. 

Field Audits 

The sampling supervisor will schedule audits of field 
activities at various times to evaluate the execution of 
sample identification, sample control, chain-of-custody (COC) 
procedures, field documentation, instrument calibration and 
field measurement and sampling operations. The evaluation is 
based on the extent to which the applicable field procedures 
and QA/QC procedures are being followed. 

Field documents pertaining to sample identification and 
control will be examined for completeness and accuracy. Field 
notebooks and field data forms will be reviewed to see that 
all entries are dated and signed and the contents are legible 
and contain accurate and inclusive documentation of project 
activities. The field documents shall be written in indelible 
material or xerox-copied to create a permanent record. 

The auditor will also check to see that COC procedures 
are being followed and that samples are being kept in custody 
at all time and are in sealed containers or a secure area to 
prevent tampering. 

Sampling operations will be evaluated to determine if 
they are performed as stated in this plan. The auditor will 
perform spot checks to determine that the appropriate number 
of samples are being collected, samples are placed in proper 
containers, and proper preservations, packaging, and shipment 
protocols are being followed. 

Field measurement activities will be evaluated to 
determine if they are performed according to QA/QC guidelines. 
The auditor will spot check documentation for various instru
ments to ensure that calibration requirements are met. In 
addition, spot checks of the techniques used by field person
nel with these instruments will be performed to ensure that 
data are being collected adequately. 
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Office Audits 

The project director will review product quality and will 
see that the project is performed in accordance with approved 
quality assurance procedures. Prior to the production of the 
draft document, all work products will undergo review by 
project staff from the technical disciplines involved in the 
work. This will include review of calculations, test analy
ses, field measurements, graphs, tables, computer inputs-out-
puts, all modeling data and modeling reports and any document 
which involves generating information from the field data. 

Laboratory Audits 

Laboratory audits will be performed as necessary. 

Post-Field Activities 

The sampling supervisor and field team members are 
responsible for several activities after the samples have been 
shipped to the laboratory. The post-field responsibilities 
include laboratory contact, record filing, and equipment 
checks. 

Continued Supervision 

The sampling supervisor should call the laboratory on the 
day the samples are due to arrive at the laboratory to ensure 
that they have in fact arrived. The sampling supervisor 
should call the laboratory periodically to make sure that 
samples are being analyzed within the holding times listed in 
Table 2-21 of the 3rd Ed. of SW-846 (Revision 1, July 1992). 

Records 

The sampling supervisor collects all pertinent field data 
(i.e., well development, chain-of-custody, analytical parame
ters, copies of field log book, etc.) and files it in the 
client job file immediately after returning from the field to 
aid in reviewing analytical laboratory data. The sampling 
supervisor also makes sure laboratory data are properly filed. 

Equipment 

Any equipment problems noted during sampling and not 
corrected in the field should be corrected upon return to the 
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office. Broken or contaminated equipment cannot be returned! 
to storage. 

# 

Deviations from Sample Collection Procedures 

The field sampling procedures listed above have been 
applied during the collection of thousands of ground-water 
samples and found to provide reliable data. However, the key-
to successful field work is to expect the unexpected. This 
manual cannot address every situation that may occur. 

Experienced chemists supervise the collection of ground
water samples, and are relied on to identify and interpret 
critical situations in the field and to modify sampling 
procedures accordingly. Any deviations from the procedures 
outlined in this manual must be cleared with the client and 
noted in writing in the field log book. 
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